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ABSTRACT 
In this study the current uses of microcomputers in the 
classroom we re exolored through a review of the literature 
and personal interviews with educators, businessmen, and 
computer specialists. The current innovations are examined 
in an effort to anticipate the technical world that students 
will face in the future. One must anticipate what the future 
needs will be to develoo a program that will help the students 
to become contributing members of society. This study was 
specifically conducted to make recommendations for the uses 
of microcomputers in the Red Hill school district. 
The report focuses on the different areas of the instruc-
tional uses of microcomputers in the classroom. These 
different areas are: the selection and evaluation of hard -
ware ; the selection and evaluation of software; microcomputers 
and minicomputers; time-sharing and main frame computers; 
co mputer literacy ; computer orogramming; drill and practice; 
tutorial; creative programming; computer-managed instruction; 
computer-assisted instruction; projected uses in the class-
room by subject material; simulations and decision making; 
games and graphics in the cla s sroom; introduction into the 
curriculum; telecommunications and their use in education; 
peripherals that are desirable and necessary; the choice of 
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a supplier; computer equity and students; microcomputer 
politics and solutions; computer phobia and its solutions; 
social implications of the microcomputer; are computers 
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cost effective; the hidden costs of microcomputers; the 
administrator's role in adopting the microcomputer into the 
curriculum; microcomputers and copyright laws; microcomputers 
in a rural district; the funding available for microcomputer 
programs; why computers are not reaching their full potential; 
new innovations and the future; the resources available at 
Red Hill; and preventative maintenance and care. From the 
discussion of these areas, a list of specific recommendations 
for the instructional use of microcomputers at Red Hill is 
formed. Following these recommendations, a tentative time-
table of adoption is presented. 
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CHAPTER I 
Introduction 
Recent developments in the microprocessor chip have 
heralded the dawning of a new age of information and elec-
tronic technology. As the Industrial Revolution developed 
the muscle power of mankind, the microcomputer has increased 
the mind power of man (Winkle and Mathews, 1982). Small, 
affordable, easy-to-use, and portable, the microcomputer 
could become a very powerful tool. 
As the microcomputer has created changes in industry 
and business, it will force schools to modify curriculums 
to adopt the usage of this unique tool. ~any of the people 
who are likely to become unemployed due to recent develop-
ments in electronics and robotics must be trained to fill 
new jobs that are to be created by applications of the 
microcomputer. 
Realizing the need for "computer literacy", schools 
all over the nation are turning to the usage of microcomputers 
in the classroom. Locally, microcomputers are being intro-
duced into all phases of the work force in the area around 
Red Hil 1. In recent years Red Hil 1 graduates have been 
attending institutions of higher education seeking knowledge 
of the microcomputer and programming. This year, Red Hill 
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High School is losing fourteen students to the computer pro-
gramming classes at the Area Vocational School in Lawrenceville . 
The Red Hill school board and administration has issued 
a directive requesting a report on the potentia l uses of the 
microcomp uter in the Red Hill School District. This directive 
was the prime driving force behind the formulation of a com -
mittee to study the uses of microcomputers i n school systems. 
By use of this study, specific recommendations for usage in 
the Red Hi l l Schoo l District are to be made. 
At the present t i me, research is proceeding and recom-
mendations are to be made before January of 1983. The 
researcher, as head of this committee, and the teacher, being 
prepared to teach computer programming, fee l that there are 
definite recommendations that should be made. 
It is further suggested that the recommendations and 
time table for adoption enclosed in this research be used 
as the report for the committee. The state of the economy 
and the size of the district in question demand that these 
recommendations be made only after a thorough and carefu l 
study of all possibilities is achieved. 
As Dr . Henry Taitt, i n the keynote address of Compucon 
82 stated: 11 In the background t here are the ki ds t hat are 
learning to use the microcomputer. They are the generation 
that wi ll attempt to solve the problems of the wor l d that we 
cannot. We must teach them how to use th i s new technology 
and unleash their creativity. 11 
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Statement of the Problem 
School di stricts are charged with the responsibility of 
preparing their graduates to function as constructive members 
of society. Microprocessors and microcomputers are rapidly 
and dramatically changin~ the economics and potential of that 
society. It is no longer a question as to whether or not 
educators should be involved with microcomputers. With the 
dawn of the microprocessor age will come sweeping changes in 
all areas of life, from transportation to medicine (Long, 
1982). As this dawn breaks, the microcomputers will have 
effects upon the world that are not yet within comprehension . 
The only limitation to the use of microcomputers in society 
is the creativity of those students schools are preparing as 
leaders of tomorrow. 
The purpose of this study is to examine the possible 
uses of microcomputers in school systems . By examination of 
the recent influx of the use of microcomp uters in school 
curriculums, this researcher will formulate a specific pro-
posal of how the microcomputer can be used at Red Hill. 
The importance of this research is that Red Hill intends to 
introduce the use of microcomputers in its school district 
starting in the fall of 1982. Due to the state of the economy 
and large potential investment, it is critical that the adop-
tion process proceed in a careful and logical order. The 
hardware and softwa re must be examined judiciously and pur-
chased wisely in order to be of greatest benefit to the school 
system and stud ents. A balance must be drawn between the 
need to introduce the use of microcomputers now and the 
tremendous inn ovations taking place in the microcomputer 
industry. 
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The progress of this research will be from the examina-
tion of the uses of microcomputers at the national, state, 
and local level down to specific recommendations for the 
Red Hill School District. This research will be conducted 
by use of interviews, attendance at microcomputer conferences, 
and a review of the literature available. Consideration will 
be given to the employme nt needs of the businesses and indus-
try in the local area. An evaluation of the resources of the 
Red Hill School District will be included. 
Specifically, the research will address t he problem of 
the potential uses of the microcomputers in education and 
make recomm e ndations as to the potential for usage in the 
Red Hill district. By request of the administration at Red 
Hill a t ime table of adoption will be proposed . 
Limitations of the S!._y_d_y_ 
By request of the administration at Red Hill this research 
will be limited to the educational use of the microcomputers 
· in schools. Innovations an d rapid changes in the microcom-
puter industry will limit the time frame of this research 
to recent programs and deve 1 opments. The 1 a rgeGof pro-
grams being developed at the national and state level can 
- $ -
create conflicting views. The po ss ibility of copying mi s take s 
made by other school districts will limit this re search to 
those problems considered successful by the researcher. 
Enrollment, community needs, school resources, and financial 
restrictions of the administration are limiting factors to 
be considered. The main emphasis of this research will be 
limited to schools and the job market in the immediate area 
of southern Illinois. Resistance by the administration and 
faculty at Red Hill and bias responses from local employers 
will be limiting factors. The size of the sample, economic 
problems of the area, the changing nature of the micro-
computer's potential, and limited access to people involved 
in successful programs will be problems to be overcome by 
careful research. 
Definition of Terms 
Due to the highly technical nature of this research and 
recent developments in this area, there are certain terms 
which must be defined . These terms are as follows (Lee, 1982; 
Webster, 1981; Vinsel, 1982): 
1. Administrative uses--The various uses of 
a micro-computer by an administrator or by 
his office staff; ex. (word processing, 
attendance, inventory control, etc.) 
2. BASIC (Beginner ' s All-Purpose Symbolic 
Instruction Code)--A programming language 
frequently used with microcomputers. 
3. Byte--A string of eight binary digit s ; 
ex. (10011011), used to represent a letter 
or a number. 
4. Central Processing Unit (CPU)--Also called 
a microprocessor in a mic~ocomputer. This 
is the heart of the computer which controls 
its overall operation. The CPU carries out, 
or processes, instructions given to the 
computer. 
5. Chip--A small rectangle of semiconductor 
material that contains microminiaturized 
electronic circuits . 
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6. Computer Assisted Instruction (CAI)--Instruction 
delivered by computer. May be drill, tutoring, 
simulation, etc. 
7. Computer Managed Instruction (CMI)--Student 
management programs for computers. Includes 
test making, test scoring, grade figuring, 
student records, etc. 
8. Cathode Ray Tube (CRT)--A video screen used 
to display data and graphics. 
9. Data Processing--Operation performed on data 
to achieve a particular objective. 
10. Documentation--The instructions for use of a 
piece of hardware or software. 
-7-
11. Diskette--A thin, flexible platter, similar 
to a 45 rpm record, coated with magnetic material 
and used to store information; a floppy disk. 
12. Economy--The financial factors at the national 
and state level which influence the amount of 
money available to schoo l systems. 
13. Inputs--Devices that send information or commands 
to microprocessor. Examples include: keyboards, 
joysticks or game buttons, graphics tablets, 
speech recognizers, etc. 
14. Instructional uses--The various uses of the 
microcomputer in the classroom, individualized 
instruction, and other forms of classroom man-
agement. 
15. K--Symbol representing kilobytes, actually one 
K equals 1024 bytes. 
16. Languages--A set of commands that can be used 
to write computer programs. The central pro-
cessing unit works with binary code language 
(e.q ., 00110101) and higher level languages, 
having commands that represent a group of 
binary instructions. Examples of higher level 
languages include: BASIC, Pascal, Fortran, 
Pilot, and Logo. 
17 . Local employment opportunities--The job oppor-
tunities available to the graduates from Red Hill 
High School. 
18. Main frame--The central processing unit of 
the larger types of computers. The system 
would employ a main storage of at least two 
million bytes and be suitable for a large 
business or industry or large government 
departments. Access to the main storage unit 
is by use of centrally located terminals on 
a time-sharing basis. 
n 
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19. Microcomputer--The smallest of these types of 
computers. This type of computer contains a 
microprocessor, memory, I/0 devices, and programs. 
They are often designed for a single purpose. 
The microcomputer may contain up to one hundred 
thousand bytes of storage. 
20. Microprocessor--A central processing unit on a 
chip, or a computer system designed around such 
a device. 
21. Minicomputer--A type of computer that is larger 
than a microcomputer and smaller than a main 
frame. Due to recent developments in the micro-
computer industry, it is often difficult to 
distinguish between mints and micros. The mini-
computer usually has between one hundred 
thousand and a quarter of a million bytes of 
storage. 
22. Network--A system of interconnected computer 
systems; uses terminals for communications. 
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23. Random Access Memory (RAM)--Memory chips inside 
the microcomputer that can temporarily store 
information, be erased, and then store more 
material. Also called a workspace memory. 
24. Read Only Memory (ROM)--Memory chips inside the 
microcomputer that permanently store information 
needed by the microprocessor such as a language 
or graphics instructions. 
25. Software--All types of computer programs or the 
instructions needed by the computer to carry 
out a given task. 
CHAPTER II 
Rationale 
The microcomputer is one of mankind's most interesting 
and peculiar inventions. Unlike man's other inventions, it 
does not relieve one from physical drudgery, but rather from 
mental drudgery. Due to recent developments in the micro-
computer industry, we are experiencing an information processing 
revolution whose impact on society promises to be at least 
as great as that of the Industrial Revolution . Computer 
illiteracy is already considered to be a severe handicap to 
many people working not only in the physical and social 
sciences, but also jn the world of business and education 
(Becker, 1981 ). 
Children who are entering kindergarten now are the same 
youngsters who will be finishing college in 1999 and entering 
the work force in the year 2000. Most educators are realizing 
that schools should have instruction in computing as part of 
their curricular offerings in training students for the twenty-
first century. There are, however, several obstacles that 
have stood in the way of widespread adoption of computer 
courses. The cost of computer equipment and facilities, lack 
of sufficiently qualified personnel to develop and teach courses, 
-10-
and the lack of sufficient software are the mo~t commonly 
cited problems (Becker, 1981). 
The introduction of low cost, reliable microcomputer 
systems has changed the situation drastically. Widespread 
school use of microcomputer systems is easi l y foreseen by 
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the late 1980's. Microcomputers can be powerful educational 
tools, and the motivation for schools to purchase microcom-
puters can be even more powerful. Pressure to purchase 
microcompters can come from within the administration, from 
teachers who understand (or, sometimes think that they under-
stand) the magic of the microcomputer, from students who have 
been bitten by the electronic bug, or from parents who want 
their c hildren to l earn sk ill s that the parents themselves 
may never acquire (Corne liu s, 1982). 
The reduced costs and rapidly improving capabilities of 
the microcomputers and their peripheral devices are making 
the purchase of such equipment more and more attractive to 
educational leaders at all levels. At the same time many 
questions concerning the acceptability and correct usage of 
microcomputers in the classroom remain unanswered. To avoid 
an educationa l relapse similar to the "new math", educators 
must carefully decide which uses to make of the microcomputers. 
The two major barriers to the use of microcomputers in 
the cl assroom are: the need for teachers trained in computer 
literacy and programming, and the need for a greater range 
of quality computer software. Braced with a small amount of 
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knowledge gained through self-instruction, practi c ing a fe w 
listening skill s , and exten s ive reading, one can become 
fairly comfortable arguing the merits of megabyte s , di s k 
drives, and amount of memory (Oliver, 1982) . As with many 
important decisions, a small amount of knowledge can be dis-
astrous. The microcomputer technology is expanding so rapidly 
and branching into so many different directions that many 
important considerations must be made. 
,¥ 
The search for correct uses and avoidance of the terrible 
abuses of the microcomputer in education is the main rationale 
behind this research. Realizing that microcomputers are here 
to stay, one must decide how to use microcomputers to their 
fullest potential. 
Examination of the usage of microcomputers in other 
schools appears to be the best approach that this research 
can take . Care must be taken in the selection of the sample 
to be examined. To look at schools whose microcomputer pro-
gram s are poor or mediocre can only serve to mislead. Two 
factors will serve to make this research important at this 
time. The first factor is the state of the economy which 
makes spending of school money an item that requires much 
care and planning. The second factor is the rapid developments 
and changes that are taking place in the microcomputer industry 
itself. Many of the new developments appear to be right oµt 
of a science fiction story. The changes are taking place so 
rapidly that even the computer experts cannot keep up (Merrit, 1982 : 
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Despite all the fantastic uses of microcomputers in existence 
there is still a bottom line. Where are schools going to get 
the money to purchase and implement all of this new technology? 
The answer is that school officials are going to have to be 
judicious and to make decisions as to what purchases are best 
for their school system. School personnel are going to have 
to develop a plan of adoption and stay with that plan if 
possible. 
At Red Hi l l the decision has been made to implement a 
program of mi crocomputer l iteracy and usage . The rationale 
behind this research is to examine the possible usages of 
microcomputers in various school systems and to attempt to 
make the correct selections , dec i sions, and purc hases with 
regard to t he use of microcomputers at Red Hi l l . 
The results of the study wi l l be based upon logic and 
experience accumulated through careful study of the materials 
available. The professional judgment of educators, admini-
strators, salesmen, technica l experts, and computer programmers 
will have a major influence on the recommendations made. 
Review of the Li terature 
In review i ng the literature avai l able on the use of micro-
comp uters , severa l items were brought into view. The majority 
of the so urces examined were printed within the last t hree 
years , th us indicating the rapid development of the micro-
computer technology. Many of the sources indicated fear and 
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• confusion conce r ning th e rapid gr owth and ch a nge taking pla ce 
in the industry. Several authors feel that the advances being 
made will make any purchases obsolete before they can be 
utilized. 
From the technological journals come articles with equip-
ment that is unbelievable. Computer-controlled robots for 
heavy lifting, microcomputer inventory management, and robotic 
assembly line workers are revolutionizing factory work and 
industry (Shane, 1982). Automobiles with microcomputer navi-
gation systems, instant trip cost analysis, and laser-fed 
avoidance systems herald changes to be made in the automotive 
industry (Boraiko, 1982). Computer la serscan identification 
and computer-controlled cash terminals will make retailing 
more efficient and cost effective. Laser printing and marking 
controlled by microcomputers and electronic scanning devices 
will aid inventory identification (Shane, 1982). Tools 
ranging from microcomputer-controlled tachometers for engine 
analysis to microcomputer-controlled thermostates to save 
energy, are appearing rapidly. Microcomputer graphing and 
charting is invading the engineering phase of industry. There 
are even microcomputer-controlled robots that are building 
other microcomputers and robots (Collins, 1982). The indus-
trial technology being developed is both overwhelming and 
promising. 
Personal communications made possible by using communi-
cation lines (notably the telephone system), computer terminals 
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or microcomputers, and data bases are having a profound effect 
on the business world (Barney & Kleiner, 1982). Electronic 
mailing and electronic newspapers are a direct descendant of 
the personal communications revolution. Electronic messages 
can be as personal and accurate as a face-to-face conversation. 
Computer based networks such as: The Source, Compuserve 
Information Service, Electronic Information Exchange System, 
Comet, IP Sharp, Community Bulletin Board Systems, and Nestar 
Systems, Inc. are making vast stores of information available 
to anyone with a microcomputer and a telephone modem. No 
longer does one have to go to large libraries to gain access 
to important information. Access to world-wide information 
is now available in the home (Barney & Kleiner, 1982). 
Word processing units are being developed that may actually 
change the quality and nature of writing. The knowledge that 
the text can be changed, rearranged, and reformatted easily 
liberates the writer and encourages longer periods of true 
brainstorming. With the introduction of voice typewriters, 
the writers will actually talk into the microcomputer and 
then receive a hard copy instantly (Daiute, 1982). 
In the business management and accounting worlds, soft-
ware programs, such as Visicalc, are enabling non-technical 
users to develop forecasts, budgets, and · income projections 
faster than could ever be accomplished otherwise. Programs 
are being developed to aid in commodity trading and stock 
market charting by providing instant access to data needed 
to make decisions. 
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Microcomputers are being used on farms as a means of 
livestock management and in crop harvesting decisions. Micro-
computers are keeping records of the amount of feed each animal 
consumes and regulating the amount of the feeding. By use of 
special sensors the physical condition of the livestock is 
being monitored . Budgeting and accounting software are being 
used to take the guesswork out of decision making on the farm. 
It is import~nt to have received the literature concerning 
the modern technology as it provides an idea of what kind of a 
world today's students will be entering. In reviewing the 
literature concerning the use of microcomputers in schools, 
many topics were encountered. The decision to teach computer 
programming was found in many sources. The hidden costs of 
microcomputer usage were found to be considerable. The bene-
fits of simulations and decision-making exercises were found 
to be excellent. The expense of the data based information 
networks was found to be justified by having the vast stores 
of information available. The best ways to evaluate hard-
ware and software were exposed and discussed. The role an 
administrator should play in the microcomputer adoption 
process was shown to be important . The best way to introduce 
microcomputers into the curricu l um was shown to depend upon 
the situation. A comparison of the dril l and practice, tuto-
rial, and creative programming approaches in the classroom 
was given in an attempt to determine t he best method. The 
place of graphics and computer games in schools was shown to 
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be a motivator. A list of the necessary peripherals was given 
in an attempt to help schools save money. Preparation for 
the coming computer revolution and how to counteract the 
negative attitudes was discussed in several sources. The 
merits of purchasing commerical software, using authoring 
languages to create programs, and encouraging computer pro-
gramming were compared, and recommendations of which approach 
to use were made. 
Research Review 
Several sources were utilized in an attempt to thoroughly 
research the topic of the use of microcomputers in schools. 
The use of the ERIC (Education Resources Information Center) 
and the CIJE (Current Index to Journals in Education) facilities 
in Booth Library on the campus of Eastern Iliinois University 
in Charleston, Illinois, provided several (69 and 125 , re s-
pectively) citations to be examined. The librarians at Vincennes 
University in Vincennes, Indiana, and at Frontier Community 
College in Fairfield, Illinois, were kind enough to provide 
much material for this research. Supervisory personnel from 
the Golden Rule Insurance Company in Lawrenceville, Illinois; 
Snap-on-Tools Corporation in Mt. Carmel, Illinois; and A.M.F. 
Corporation in Olney, Illinois, were most helpful during 
interviews and in providing written information. Executives 
from Marathon Oil Company in Bridgeport, Illinois, and Texaco 
Oil Company in Lawrenceville, Illinois, were able to provide 
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much needed assistance and information. The author was also 
able to make use of a microcomputer data based information 
network called The Source, compliments of Better Business and 
Computers in Vincennes, Indiana. 
A major discovery of this research was that almost a ll 
the information available was written since 1979. This fact 
shows the rapid and recent development of the microcomputer 
technology. The research l ed to the conclusion that the 
industrial and the business worlds wil l require at least a 
high l eve l of computer literacy in many of their future 
employees. Many of those interviewed felt it is important 
to learn to do computer programming, as it gives the employee 
conf i dence in working with computers and the abi l ity to con-
trol the microcomputer . Most of the people interviewed 
realized the ability to do computer programming will not be 
found in every employee. There is a strong indication that 
programming skills will rank high in the desirable traits 
required for employment . 
School must begin to introduce computer literacy and 
computer programming into their curriculums or this phase 
of education wi l l be taken over by the pr i vate business sec-
tor (Vinsel, 1982). Computer managed instruction and computer 
assisted instruction wi l l have to be combined to aid the pro-
cess of adopt i on . Due to the economy, the selection of hardware 
and software will become a major issue wit h the selection of 
software being the more difficult of the two . 
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Three conditions exist that could delay the full use 
of microcomputers in the classroom. The first condition is 
the amount of money in school budgets is too small to purchase 
the quantity and quality of computers necessary. Secondly, 
the current inventory of educational software is inadequate 
in amount and difficult to evaluate. Finally, the level of 
computer literacy in administrators and teachers is inade-
quate (Milmed, 1982). 
Uniqueness of the Study 
In the past few years expenditures for microcomputers 
in education (research, instruction, and administration) 
have more than doubled. In 1982, it is estimated that 1 .2 
billion dollars will be spent on microcomputers, at 2,163 
institutions, with an enrollment of 9.9 million students. 
A reasonable estimate of computer usage for instruction in 
all schools, elementary and secondary, would be approximately 
fifty percent with expenditures approaching two billion 
dollars (Molnar, 1982). 
The use of microcomputers for instruction purposes in 
schools is growing rapidly and will have an incalculable 
effect on education. Too many quality innovations that are 
capable of improving educational programs fail to reach their 
fullest potential because of poor planning. Microcomputers 
are being purchased by school districts at an astonishing rate, 
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and it is predicted that more than one hundred thousand micro-
computers will be purchased by schools (Grossnickle" & Laird, 
1982). Many of these microco mputers will fall victim to 
poor planning and the corresponding programs will fade into 
oblivion. The sad part of poor planning is that the students 
rather than the planners will be the ones to suffer. Correct 
innovation involves careful planning to en~ance the success 
of the microcomputer program by identifying and implementing 
th e best uses of the microcomputers in schools . In attempting 
to ident ify the correct uses one may also be able to identify 
and avoid the pitfalls that can lead to failure. 
The uniqueness of this research is that the results will 
be used to form r ec ommendations for the utilization of micro-
computers in the e ducational program in the Red Hill School 
District . By request of the administration a time table of 
adootion will be created and recommended . The recommendations 
will dea l only with the instructional phase of the educational 
program at Red Hill . Since the school board and administration 
of Red Hill is committed to adopting th e us e of the microcom-
puter in their school s , it is imperative that careful planning 
take place now. 
The use of microcomputers in large sub urban school districts 
is far ahead of that in the smal l rural school districts l ike 
Red Hil l . This is mostly due to the amount of money available 
and the business and technical ~ature of the community being 
served. The co rrect decisions nust be made lest the students 
J 
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at Red Hill be made to 5uffer a greater disadvantage than 
already exists due to the 5ize and location of the community. 
CHAPTER III 
Design of the Study 
Due to the nature of this research, much of the study 
will be made in reviewing the literature in an attempt to 
form a utilization plan for the adoption of microcomputers 
into the Red Hill School District. The va~ quantity and 
technical nature of the literature to be examined required 
the assistance of some specialists with the experience and 
expertise in the areas being studied. The research of the 
new developments and recent computer technology was made by 
Robert Collins and Jay Merritt of Better Business and Com-
puters in Vincennes, Indiana. For the recent developments 
in business and industry, the assistance of industrial 
engineer Edward Tougaw of Snap-on-Tools Corporation in Mt. 
Carmel, Illinois, and research-development specialist Paul 
R. Tougaw of Chrysler Corporation in Huntsville, Albama, 
were utilized. The educational phase of the research was 
accomplished through the experience and expertise of Red 
Hill administrators Assistant Superintendent Gene Moore 
and Principal Harry Rice, library-media expert Barry Edwards, 
and the researcher. The results of the efforts of these 
specialists were combined to examine the many possible uses 
of microcomputers in education. 
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A survey was made of several members of the Tri-State 
Apple Users Club in an effort to make use of the diverse 
interests and specialities of the members of this group. The 
department heads in the Red Hill School District were inter-
viewed in order to receive input of recent developments they 
have knowledge of in their special fields. During these 
interviews, a request was made for suggestions as to how 
microcomputers could be used in their respective departments. 
These suggestions were carefully considered in an effort to 
use this input as part of the recommendations. 
The focus of this study will be upon the instructional 
uses of microcomputers in education. The fact that the 
administrative uses and instructional uses are so closely 
interwoven has caused some overlapping of the recommendations. 
This overlapping is inevitable and could be necessary as 
both areas must work together to have a successful program. 
The research of the new inventions and innovations in the 
microcomputer industry was done in an effort to give an idea 
of what the future could be for today's students. 
Sample and Population 
Red Hill Community Unit District #10 serves parts of 
Lawrence and Crawford Counties. The Unit was formed in 1972 
and consolidated two high school districts, Bridgeport and 
Sumner, and six elementary school districts: Bridgeport, 
Sumner, Washington, Petty, Petrolia, and Filmore. Currently 
the district operates the following attendance centers: 
Bridgeport Seed School (1-4), Petty School (K-4), Sumner 
School (K-4 and 7-8), Washington School (K-4), Bridgeport 
Intermediate (Kand 5-6), and Red Hill School (9- 12 ). 
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The Red Hill Sc!iool District is located in the west 
section of Lawrence County in the state of Illinois. The 
tota l po~ulation of the district is approximately eight 
thousand. Both Bridgeport and Sumner are rural communities. 
The two communities are composed primarily of midd l e cla ss 
citizens--stable communities of citizens who take pr i de in 
their homes, schools, and churches. Job opportunities are 
limited to farming and agriculture - related industries, oil 
industry, and sma l l businesses . 
The total population of the district is approximately 
1,450 of which 423 are currently enrol l ed in the high school 
grades 9-12. The population of students in the district has 
been showing a steady decrease in the last five years. This 
decrease is be s inning to stabilize, and it appears that there 
will be no major decrease in the student population in the 
next few years. The district has no orivate or parochial 
schoo l s. The education level of the district is increasing 
due, in part, to the four Junior Col l eges which are located 
within a twenty-five mile radius of the communities. 
The technology involved with the topic of this research 
paper is so innovative and is changing so rapidly that one 
can only conjecture as to the effect that microprocessors 
and microcomputers will have on schools and society. The 
development of the genera l-pur pose computer began with the 
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creation of ENIAC at the University of Pennsylvania in 1946. 
The development of the microprocessor chip aoproximately t e n 
years ago was the catalyst to the electronic revolution takin Q 
place. By the spring of 1381 a microprocessor chip equiva-
lent to 750,000 tubes from ENIAC was developed (Shane, 1981) , 
By the 1990 1 s semi-automated driving should be in the intial 
stages of development. Physicians will use computerized 
diagnostic systems, and microelectronic implants will control 
highly developed artificial organs. By the early 1990 1 s homes 
will have access to huge networks of information, electronic 
communication systems, and computerized health care systems 
(Long, 1981) . 
With the revolutionary changes taking place, it is im-
perative that one realize that one of the variables of the 
sample is that the future is hard to foresee. It is clear, 
however, that steps must be taken now to prepare the youth 
in schools for the world tomorrow. In order to be represen-
tative, the samp le s selected must be from successful programs 
that are applicable to the situation described at Red Hill. 
Considering most successful programs are from much larger 
school systems, with more money available, it will be neces-
sary to adapt the information gathered to the situation. 
Data Collection and Instrumentation 
The data to be researched will be collected from a review 
of the literature from many and varied sources . The library 
facilities at Eastern Illinois Universi ty, at Vincennes 
University, at Frontier Community College, and at Southern 
Illinois University were utilized to provide current infor-
mation concerning the topic of this research. Technical 
information and journals were provided by Robert Collins, 
Jay Merritt, Ed Tougaw, Paul R. Tougaw, and Jim Horn. 
Authors George Vinsel and Lee Joiner of S.I.E.C.C. provided 
data and the opportunities for continued development. Data 
from the microcomputer communications network, The Source, 
provided information as to the newest developments in the 
microelectronic industry. 
Personal interviews and conversations with area admin-
istrators were conducted to gain first-hand information of 
their successes and problems with the microcomputers. 
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Several personal and telephone conversations have been con-
ducted with speakers and demonstrators at the four computer 
conferences the researcher has attended since the spring of 
1982. From these conversations, several excellent ideas 
have been gained as to how to successfully utilize micro-
computers in the classroom. At the conferences attended, 
much information was gained through interaction with other 
people attending these conferences. An excellent example of 
these conversations is the day spent at Compucon 82 talking 
with Pat Hughes of Red Bud. Mr. Hughes was able to give 
much advice, as Red Bud is approximately the same size as 
Red Hill and has just adopted the use of microcomputers 
into their curriculum. 
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The implementation of the data collected will be to 
form a utilization plan and make recommendations for the best 
uses of microcomputers at Red Hill. The school board and 
administration at Red Hill has shown much foresight in 
desiring to implement the use of microcomputers into their 
school system. The correct uses of microcomputers in school 
systems are not as obvious as they should be. Many school 
systems have spent big money on small, faltering attempts 
at introducing microcomputers in the classroom (Wilson, 1981). 
In these days of increased budget restraints, few districts 
can afford financial losses due to poor planning. 
In order to form a good plan, one must attempt to gain 
as much information as is possible about the project to be 
undertaken. Ideally, the instructional program sought should 
have the potential to produce a well-educated citizenry that 
will be capable of making significant contributions locally, 
nationally, and globally . In spite of persistent promises 
that microcomputers will meet the needs of learners through 
individualized and innovative experiences, there is today a 
noticeable lack of application of computer technology to the 
learning process. As far as schools are concerned, the uti-
lization plans and goals have fallen far behind the dramatic 
progress in the microelectronic industry. The necessity to 
provide computer-assisted instruction has resulted in indis-
criminate purchase and use of microcomputers in schools . 
The responsibility to provide the best possible program of 
use at Red Hill is the purpose of this research and the 
collection of the data. 
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Data Analysis 
The report of the data collected and the recommendations 
will be made in a prose form. The different aspects of the 
instructional uses of the microcomputer will be discussed 
under subheadings. The subheadings will be: 
1. The selection and evaluation of hardware 
2. The selection and evaluation of software 
3. Microcomputers and minicomputers 
4. Time-sharing and main frame computers 
5. Computer literacy 
6. Computer programming 
7. Drill and practice use 
8. Tutorial use 
9. Creative programming use 
10. Computer-managed instruction 
11. Computer-assisted instruction 
12. Projected uses in the classroom by subject 
material 
13. Simulations and decision making 
14 . Games and graphics in the classroom 
15. Introduction into the curriculum 
16 . Telecommunications and their use in education 
17. Peripherals that are desirable and necessary 
18. The choice of a supplier 
19. Computer equity and students 
20. Microcomputer politics and solutions 
21. Computer phobia and its solutions 
22. Social implications of the microcomputer 
23. Are computers cost effective? 
24. The hidden costs of microcomputers 
25. The administrator's role in adopting the 
microcomputer into the curr iculum 
26. Microcomputers and copyright laws 
27. Microcomputers in a rural district 
28. Funding available for microcomputer programs 
29. Why computers are not reaching their full 
potential 
30. New innovations and the future 
31. The resources available at Red Hill 
32. Preventative maintenance and care 
From the discussion of the subheadings, a list of specific 
recommendations for the instrucational uses of microcomputers 
at Red Hill will be formed. Following these recommendations, 
a tentative timetable of adoption will be presented. 
CHAPTER IV 
Results 
The results of this research and the review of the 
literature yielded much pertinent information. This infor-
mation is summarized in this chapter in an effort to explain 
and justify the corresponding recommendations for the use of 
microcomputers at Red Hill. 
The Selection and Evaluation of Hardware 
Input and output devices, storage devices for internal 
and auxiliary storage, and the central processing unit form 
the hardware components of a computer system. The purchase 
of hardware is the single most expensive purchase to be made 
in developing a successful microcomputer program. Before 
making any purchases, one should decide what the hardware is 
to be used for. No single hardware unit is best for all 
applications. The more applications required of a microcom-
puter, the more the cost of the unit. A limiting factor to 
be considered in the purchase of hardware is that the dif-
ferent brands of microcomputers are not interchangeable. The 
unit purchased should be expandable in order to add random 
access memory to allow the running of larger programs and to 
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accept the new improvements as they become available. The 
costs of microcomputer systems in 1982 range from $375.00 
for a low cost programmable unit to over $6,000.00 for a 
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unit with multiple capabilities (Collins, 1982). The more 
expensive units can be us e d univer sa lly from the e lementary 
classroom to the superintendent's office. An important 
question to consider is the extent and quality of the dealer 
support provided. The best advice in purchasing hardware is 
to be careful and to question those who have already purchased 
equipment and used it. For a list of pertinent questions to 
ask of a salesperson, see Appendix A (Vinsel, 1981). 
The Selection and Evaluation of Software 
Software i s defined as the programs or instructions that 
ca us e data to be processed in a microcomputer and the associated 
documentation. Some authors feel that one shou ld buy the 
software that fills one's needs and then buy the hardware 
to run it. No sing le source can guide the search, and judging 
of quality software takes time and expert ise. Fortunately, 
the accomplishment of finding good programs and seei ng them 
work is worth the extra effort. A great amount of software 
programs on the market are written by people who understand 
programming but do not understand teaching; fail to provide 
an educational advantage over a well-written textbook; suc-
cessfully teach concepts that are not part of the curriculum; 
or discourage t ea chers and students from inves tigating further 
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uses of microcomputers (Cornelius. 1981). Software for sc hool s 
is being developed in drill and practice, tutorial. simulation, 
utilities, and problem solving modes (Dearborn, 1981 ). The 
education market is being flooded with software that ranges 
from $1,700.00 on down. There are even many fine software 
programs being offered in the public domain sector. It is 
difficult to determine the quality from the catalog description 
or the price being charged (Collins, 1982). How can the 
educator make an appropriate decision as to what computer 
software to purchase? The most important factors to be 
considered when evaluating software is that it must fit your 
computer model, memory requirements, and peripherals avail-
able. Other factors to be considered include the instructional 
use of graphics, sound and color, ease of use, effective 
frame display, and comprehensive documentation. The will-
ingness of the supplier to allow for preview of materials 
and the capability of making backup copies are two very im-
portant factors in the purchase agreement. An example of 
a software evaluation form is given in Appendix 8. 
Microcomputers and Minicomouters 
By definition, a microcomputer is a small computer (one 
hundred thousand bytes of storage) containing a miniprocessor, 
memory, I/0 devices, and programs; often designated for a 
single purpose. To contrast this, the definition of a mini-
computer is a medium-sized computer (between one hundred 
L 
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thousand and a quarter of a million bytes of storage) whose 
peripheral equipment might include several terminals, a 
couple of tape drives, several disk drives, a printer, and 
perhaps a card reader and punch (Lee, 1982; Webster, 1981; 
Vinsel, 1982). To choose between the two is becoming very 
difficult as the differences are becoming very small. The 
memory capabilities of the microcomputer are extending well 
into the range of the minicomputer as shown by the Apple III 
microcomputer (256K or 262,144 bytes of memory storage). In 
choosing between the two, one must consider the amount of 
computing power desired. Important factors in determining 
the amount of computing power are: the volume of the data 
to be processed, the number of activities to be computerized; 
· and the nature of the activities (Collins, 1982; Merritt, 
1982). In considering whether to choose a microcomputer or 
a minicomputer, one must consider the following criteria: 
1. The amount of memory capacity needed now and 
in the future. It is wise to choose a system 
with a large capacity even though only the 
minimum will be used at this time. This 
will reduce the cost of adding memory units 
in the future. 
2. The capabilities of the operating system and 
the number of applications it can control 
efficiently. 
3. The number and kinds of input/output equip-
ment the system can handle and the amount of 
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auxiliary storage it can use effectively. 
4. The practical number and type of inter-
communications with other computers, terminals, 
or systems required (Anderson, Babcock, Dam, 
et a 1 . , 1 gs 1 ) . 
Due to the recent developments in the microcomputer, the 
significant difference appears to be the central storage and 
processing unit of the minicomputer. The major benefit of 
central storage is full access to the system by every student 
without fear of accidentally destroying or misplacing cost l y 
software. Even the central storage has its drawbacks as it 
requires every terminal to have costly downtime if the central 
unit is s hut down for repairs and these repairs require a 
service call from an experienced computer repairman (Prince, 
1981). One distinct advantage the minicomputer has over the 
microcomputer is that it is able to prepare students in the 
different business and scientific languages. For the final 
analysis, one must consider the amount of money available, 
the computing power needed, and the software that is available . 
There is no perfect compromise. The only choice is to look at 
the school's needs and purchase accordingly. 
Time-Sharing and the Main Frame Computer 
A main frame system is one that provides severa l users 
with i mmediate access so they can share its resources. Main 
frame computers and time-sharing are the heart of many real-
life systems. Main frame computers process two or more programs 
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concurrently, executing instructions for one program while 
performing input or output operations for others (Vinsel, 
1981). A time-sharing system connects two or more processors 
in order to run severa l programs independently and simul-
taneously. The primary puroose of time-sharing on a main 
frame computer is to keep the computer busy. This is not 
an easy task when one considers that computers function in 
nanoseconds (one-billionth of a second). Main frame com-
puters generally use a priority system to determine which 
function to perform next. Time-sharing also refers to the 
handling of an on-line terminal network to give all users 
acceptable response time. The main frame computer often 
uses multiprogramming or multiprocessing to permit different 
programs to run concurrently. The number of programs is 
limited by the volume of on-line storage available for pro-
grams and files and the number of remote lines leading 
into the system (Merritt, 1982). Microcomputers appear to 
have five distinct advantages over the large time-sharing 
main frame computers: cost, ease of installation and ser-
vicing, limited effects of "down time", accessibility, and 
local control. Economically, microcomputers possess the 
advantage of requiring a relatively small capital investment. 
A microcomputer can be purchased at a local retail outlet 
and installed in a classroom the same day. With time-sharing 
systems, when the central computer is being repaired or main-
tained, all the terminals are unusable. In time-sharing 
systems, it is very common to encounter busy siqnals when 
L 
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attempting to access the system, and this impedes the educa-
tional applications. Finally, many communities see large 
main frame computers and centralized time-sharing as a move 
from local control to the large urban facilities (Vinsel, 
1981). 
Computer literacy 
Computer literacy should mean the ability to use a com-
puter as an everyday tool. Comouter literacy must be the 
knowledge and ability to use computing systems as tools for 
the enrichment of our personal and professional lives (lee, 
1982). To be computer literate is to be comfortable with 
keyborads and other input devices (such as joysticks, 
graphics tablets, and voice commands); comfortable about 
dealing with current strengths and limitations of computing 
systems; and comfortable with how rapidly computers are 
evolving. Administrators and teachers face a two-fold task: 
acquiring computer literacy themselves and training students 
to be literate with microcomputers and the computerized 
equipment in their future lives. The rapid development of 
the microcomputer and the electronic industry will force 
schools to teach students to become computer literate. 
There are several reasons for schools to resist computer 
literacy. Computers are too expensive for an educational 
fad, too complicated, prone to mechnaical breakdown, and 
only able to be used by a few periple at the same time. 
L 
These excuses are not only invalid but also mask the real 
reason for resistance to microcomputers. The real reason 
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is fear and anxiety due to intimidation. When one considers 
the awesome power of computers, he is easily confused and 
intimidated. An administrator who is not familiar with com-
puters has every right to be terrified. Familiarity and 
usage are the keys to understanding. Students should be made 
computer literate by being exposed to the vast array of 
applications being used on the job in today's world. with 
the weight of the demands for computer literate students 
from our school systems, there is no choice. As soon as 
it is financially feasible, our school systems should pro-
vide microcomputers in sufficient numbers and with appro-
priate software for the students to use in the same way as 
a book or a pencil. Computer literacy may thus be thought 
of as that combination of skills and understandings that 
allow the student to use the microcomputer as they would 
any other tool to make their lives better. Schools must 
become important sites for teaching computer literacy or 
face the fact that they are going to be replaced by private 
business and industrial schools that are being utilized to 
teach computer literacy now (Tougaw, 1982). 
Computer Proqramming 
Computer programming is the method people use to com-
mand computers to perform various tasks. Unlike early 
computers, microcomputers are pro9rammable in easy-to-learn 
languages such as Applesoft, Basic, Pilot, and Pascal. The 
microcomputer is an excellent tool for teaching programminq 
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to studetns. By providing actual hands-on experience, the 
microcomputer increases the motivation for programming and 
aids in the overal l learning process. To be computer l iterate 
is to understand and apprec iate the computer, but to be able 
to program the computer is to be able to control it. Th e 
sense of knowing that one is ab l e to harness the tremendous 
power of the microcomputer gives one the self-confidence and 
motivation to attempt to l earn more. The microcomputer is 
a tremendous tool for the ~resentation of data. The computer 
can be programmed to draw bar graphs, pie charts, and graphs 
of algebraic functions. Many of the language capabilities 
of orogramming are extended and used in significant ways in 
the process of producing oraphs . Furthermore, a deep under-
standing and knowledge of the many mathematical concepts 
such as translation, rotation, and scaling is required in 
order to be able to program graphs on the microcomputer's 
screen. An excellent use of the microcomputer in a pro-
gramm ing class is to have the students to work on programs 
to simu late act ual s ituation s in probability and stat i st i cs. 
Probabilistic co nc epts such as coin flipping or dice throwing 
cou ld become projects that teach programming and mathematica l 
conce pts. Teachers have long realized that to do a good job 
of teac hin g requires a thorough understanding of the subject 
matter. In essence, the student who is programmi ng a comp uter 
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to perform a certain function is teaching the machine (Hall, 
1981). 
We must realize that to be able to do computer programming 
requires some very special skills. Logic, task orientation, 
and analytic organization are only a small part of the skills 
necessary. The possession of these skills is a tremendous 
advantage that not all people are blessed with. Not everyone 
can or will become computer programmers. Some students will 
fail through frustration, some will fail through fear and 
anxiety, and some will fail through simple lack of ability. 
For those who cannot program we must at least provide the 
advantage of computer literacy. 
Drill and Practice Use 
The microcomputer is a tireless, infinitely patient tool 
that can be used for individualized instruction. With the 
economy creating larger student-teacher ratios, there is very 
little time to spend with each student. Providing the student 
with drill and practice on concepts that have been previously 
presented to him is one of the primary uses of microcomputers 
in education today. For the · teacher, drill and practice offers 
a time-saving device by providing a variety of practice 
exercises in support of teacher instruction. The exercises 
should be designed to meet the student's individual needs, 
and the program should include a management system that 
updates the progress of each student. The drill and practice 
exercises are generally self-paced, allowing for different 
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levels of difficulty, content level, and time allowed. The 
st udent is given immediate feedback to correct or incorrect 
responses, and a record is kept of that performa nce. In-
novative and well-designed programs can be highly motivational 
and provide a non-intimidating approach to an otherwise dreary 
part of the learning process. The immediate response available 
in microcomputer drill and practice programs reinforces learn-
ing. With the computer's ability to maintain records, par-
ticular areas which need remediation can be identified 
(Mason, 1981). The computer can randomly generate new problems 
with various levels of difficulty. 
Tutorial Use 
A microcomputer is an infinitely patient tutor which 
can be used to teach the user some body of knowledge. Micro-
computer tutorials are often used to introduce t~e stude nt to 
new concepts. The tutorial often contains some of the ele-
ments of drill and practice, but in addition, the tutorial 
will contain mini-lessons that back or demons trate the mate-
rial being introduced. The patience and flexibility of the 
microcomputer allows it to respond to individual questions 
and to provide a colorful graphic display of the material. 
The instant response and individualization of the approach 
are high motivators in the tutorial approach. Because of 
the instant response and individual approach of the tutorial 
use, the user is given the feeling that he is in a semi-
conversation with the microcomputer. This help s to alleviate 
the fear and intimidation of the microcomputer itself. A 
tutorial can be combined with a simulation to produce an 
"instructional game" for learning. Generally tutorials con-
tain a large amount of textual materials interspersed with 
questions. Response sensitive branching allows the program 
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to fit the individual and to maintain interest (Mason, 1981). 
Tutorials are a tremendous tool for the educator. Micro-
computers can be programmed to use graphics and responses 
that keep the user's attention while teaching a new concept. 
Many businesses, including microcomputer companies, are 
using the tutorial approach to teach familiarization with 
the machine being encountered and technique required on 
th e j ob . Al mo s t a l l g o o d e du c a t i on a l p r o g rams c on ta i. n . a 
form of tutorial use as part of the documentation. Many 
companies are making use of the tutorial approach to simulate 
actual machine usage that could cause severe injury and/or 
costly damage if the student's error were on the actual machine. 
An example of this type of usage is the use of microcomputer-
controlled simulations used to teach airline pilots. Many of 
the tutorial programs are the first contact most people have 
with the microcomputer. By clever usage of graphics, textual 
materials, and immediate response, the tutorial usage is 
gaining much use in industry and education (Merritt, 1982). 
Creative Programming Use 
One of the most recent uses of the microcomputer is to 
teach computer literacy and programming through the use of 
creative programming. The approach is to give the student 
the basic information and commands required to accomplish 
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a project and challenge him to accomplish the task. The pro-
gram is designed to challenge the student to think and reason 
with logic and enjoyment. Because the computer is a machine 
driven by logic, the student must think logically to give 
directions that are acceptable to the computer. The improve-
ment in the logic process is beneifical in math, science, and 
art. The students who are using creative programming are 
allowed to move forward as rapidly as their ability and 
interest permit. The teacher is looked upon as a resource 
rather than a presenter of information. A teacher can only 
give a few minutes of individualized attention, but a micro-
computer used in the creative programming approach can give 
full-time, individualized attention. One of the best examples 
of the use of creative programming is seen at Creative Pro-
gramming Incorporated in Charleston, Illir.ois, by Dr. Henry 
Taitt. Since the use of creative programming has come into 
effect, immediate results have been observed. Students with 
short attention spans and those who use to be lax in their 
school work have been observed working diligently with the 
microcomputer. These students have shown improved interest 
and ability in reading and mathematics, increased attention 
to detail, increased attention span, improved ability to 
follow directions, increased motor dexterity and eye-hand 
coordination, and increased problem-solving ability (Taitt, 
1981). Creative programming has been very successful in many 
L 
situations and with several students. The self-instruction 
and creative aspect of this approach appears to have been 
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very successful in motivating students that were not approach-
able before. 
Computer-Managed Instruction 
Computer-managed instruction (CMI) is defined as student 
and classroom management by computers. The management involves 
test making, test scoring, grade determination, student records, 
inventory, and many of the other paperwork duties that take 
time from teaching. In the typical classroom, much time is 
devoted to the recordkeeping duties related to assignments 
and student performance. Computer-managed instruction involves 
using the computer to administer tests, assign study activities, 
and maintain records of individual student progress, both for 
the teacher and student. Computer-managed instruction also 
includes the indexing of the traditional instructional materials 
so that they can be located when needed. The computer, acting 
upon a large data base of test items, generates test for 
classroom use. The answer sheets are compter scored and 
reports are provided to the students and the teacher. These 
reports help the teacher to decide what students need to 
learn and the students decide what they should study. Teachers 
have rapid access to individual or group data and automatic 
printing of report cards. Another approach to monitoring 
student performances is the computerization of student 
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contrac t s, storing ~oal ~, objectives and projected timetables. 
student progress is entered into the computer by each student 
on a weekly ba sis, and the teacher can check to see how each 
student is doing. A printed report can be made of most of 
the computer-managed instruction for presentation to inter-
ested parents (Vinsel, 1981). 
Computer-Assisted Instruction 
By use of computer-assisted instruction, computers can 
make individualized instruction both possible and manageable. 
In computer-assisted instruction the computer assists directly 
in the teaching a learning of a subject with the student 
working by him se l f or in a small or large group at a computer 
terminal. Computer-assisted instruction stems directly from 
the programmed learning/teaching mach i ne movement of the 
1950 1 s and 1960 1 s (Senter, 1981). The various uses of mi cro-
computers listed as drill and oractice, tutorial, creative 
programming, simulations , and problem so lving are all forms 
of computer-assisted instruction. ~1icrocomputers can deliver 
computer-assisted instruction in many varieties of ways an d 
are adaptable to sc hool 1 s objectives and the individual 
teaching styles. Th ese advantages are what make microcom-
puters superior to the crude teaching machines of the 1960 ' s 
with the uninspir ed programmed instruction (Vinsel, 1981 ). 
One of the major problems to computer-assisted instruction 
is the quality of the software available. Educational soft-
ware that meets the requirements of a given situation is not 
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easy to find, but it is the controlling factor in the success 
of a computer-assisted instruction program (Perry & Zawolkow, 
1981). The development of good computer-assisted instruction 
material is not a trivia l task. In fact, before computer-
assisted i nstruction materials can be developed at all, the 
principles of developing performance-based, comptency-based, 
or individualized instruct i on materials must be followed. An 
encouraging fact is that the software distributors are beginnin9 
to recognize the need for good educationa l materials. As edu-
cators become more computer literate, they will be able to 
explain the type of materia l required. Careful decisions 
and purchases must be based on analysis of the important 
issues and needs regarding computer-assisted instruction 
if the potential benefits are to be realized. 
Projected Uses in the Classroom by Subject Material 
The microcomputer can be taken into any classroom and 
used as a visual aid by teachers who have either prepared 
their own programs or acquired commercial programs which 
demonstrate concepts they are teaching. In the mathematics 
and science classrooms, the applications are numerous and 
exciti ng. For example, a program that can display various 
sine, tangent, or cosine curves could be used to demon-
strate visua ll y the ideas of amp l itude, period, and phase 
shift. Furthermore, the monitor can be used to superimpose 
several such graphs i n varying colors to present these 
conc~pts in a unique way. In teaching probability, a micro-
computer could be used to oroduce many exoerimental results 
in a very short time. The microcomputer could be used to 
simulate experiments that have been impossible to perform 
in the laboratory and to tabulate the results and display 
them in a graphical form immediately. Such concepts as the 
limit of a function, the definite integral of a function, 
the limit of a sequence, and the concept of a derivative 
could be demon strated effectively by the screen of a micro-
computer. In classes dealing with history, social science, 
and health, simulations such as "Oregon Trail" and "Three 
Mile Island" are exce llent tools for teaching events and 
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ideas that are not possible in any other manner. Some very 
fine applications of microcomputers can be found in the 
vocational classrooms (Uthe, 1982). Office education must 
concentrate on language skills and word processing. Business 
and office programs should require the use of accounting and 
prediction software programs, such as Visicalc. Home economics 
programs must prepare homemakers for electronic ho~es . Mar-
keting and distributive programs must train workers to operate 
point-of-sale terminals as well as to understand the records 
that result from them. Trade and industrial programs need 
to teach electronic training in designing new machines and 
in servicing the existing ones. Data processing programs 
must pr~pare more computer programmers and operators to meet 
the ever-increasing demand. These are a few of the specific 
L 
applications of microcomputers in the classroom beyond the 
uses in computer-assisted and managed instruction. 
Simulations and Decision Makinq 
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One of the best applications of microcomputers in educa -
tion is the simulation of real-life situations in the classroom. 
These simulations can easily be created by the memory of the 
microcomputer, a ll owing students to interact in ways that 
were previously impossib l e in the classroom. Simulations 
can be used to force decision-making in many subject areas 
with various age levels and in different types of classroom 
settings. Many classes have run small businesses in the 
classroom, from the elementary 11 lemonade stand" to full-scale 
bookkeeping of a small business at the high school level. 
The computer can present a more accurate and more involved 
picture of the business wor l d by means of simulations. Students 
can run their own businesses and learn about pricing, adver-
tising, profit and losses, with the computer providing varying 
customer responses and unexpected but reasonably random events. 
More advanced simulations introduce concepts such as acquiring 
raw materials, governmental regulations, l abor negotiations, 
and the varying surges of the economy. Computer-based sim-
ulations have two excellent advantages for classroom use. The 
simulation, run in the computer's memory, a ll ows reaction in 
a complex and difficu lt situation that normally cou ld not be 
presented in the c l assroom. These simulations can be run 
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faster and cheaper than in the real world. Additionally, the 
use of simulations i s usually motivat i onal and will create 
additional int erest in the subject matter. Work wit h simula-
tions is also a preparation for the world of work since many 
employe es are now trained on s i mulator s be fore being en-
trusted with real equipment and real decisions. The stu dent 
is placed in a situation in which he must eval~ate the cir-
cumstances, make decision s, and then live with the consequences 
of his decisions. The computer can change year s and hours 
into a few minutes, take the danger out of the s ituation, 
or enable the st udent to leave the boundaries of the classroom 
(Mason, 1981) . 
Games and Gra phics in the Classroom 
Th e use of graphics and games in the classroom is the 
very ba s i s of the motivat ional factor of computer -a ssiste d 
instruction. Graphi cs can be used to both stimulate the 
i mag ina t ion and to motivate th e user. In the art class, 
graphic s can be used to teach perspective, depth, re so lut ion, 
composition, and animation. Th e abi li ty of a microcomputer 
to take three dimen s ional drawings and rotate and translate 
them about several different axes is phenomenal when con-
sidering the app li cations available in art, mathematics, 
science, theatre arts, and drafting. In the area of art 
and theatre arts, the graphics capability of the microcom-
puter can be used in set design and management. The instant 
L 
access capabilities of the microcomputer a ll ow the recall of 
any information or graphic display to aid the teacher. An 
exce l lent example of the use of microcomputers as a visual 
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ai d is the "Terak" system wh i ch, when interfaced with a laser 
video disk , is capable of providing access time of five seconds 
when selecting one of the 54 , 000 slides in its memory. This 
system is a far cry from the s l ide projector where a teacher 
has so much l ost time finding a particular s l ide for demon -
stration purposes . Graph i cs are so valuable as a . motivationa l 
and reinfo r cement too l that this researcher fee l s that th i s 
capability of a microcomputer i s one of the most beneficia l 
and desirable uses in the classroom . Anyone who has attempted 
a graphics disp l ay on the chalkboard duri ng a class session 
knows the problems encountered and time lag involved . To have 
such displays available on a screen at instant recall has to 
be useful. The capabi l ity to rotate and translate such dis-
plays is not available from any other source . There is another 
consideration to be made when judging graphics and games . 
This consideration is that graphics and games are just plain 
fun. How better to motivate students than to provide enjoy-
ment and reward for a job we l l done . Students today are 
too sophist i cate d to appreciate a "smiling face" stic ker, 
but wi ll work hard hard for a chance to use the computer in 
the game mode. Ul timate l y, the goo d student wil l try to go 
i nto l i sting of the graphics di splay or game and try to 
program the i r own creation. There is no doubt that we can-
not turn our c l assroom into a game par l or; however, games 
l 
and graphics do have a place as a reinforcement and motiva-
tional tool in the classroom (Ne9ley, 1982). 
Introduction into the Curriculum 
There are many ways to introduce microcomputers into 
the curriculum. The major restraint to the introduction of 
microcomputers into the curriculum is the high cost of the 
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system. In these days of increased budgetary restraint, few 
districts can afford financial outputs such as a good micro-
computer system would cost without involving careful planning. 
The key ingredients for integrating computers, specifically 
microcomputers, into the curriculum are presented here in an 
attempt to help those schools who are integrating a new pro-
gram or are uncertain about curriculum development in this 
area. First, the administrator should identify teachers who 
are interested and willing to make use of microcomputers in 
the classroom. If coordinated computer growth is to take 
place within a district, motivated people who are willing to 
learn are essential at each level of involvement. The need 
for identifying potential computer users on the staff cannot 
be stressed enough. Secondly, a school system should start 
small and build student interest as the program develops. 
There must be a commitment on the part of the teachers and 
students to justify the amount of money being spent on equip-
ment. Another suggestion is to shop and compare. Admini-
strators need to know the important distinctions and cost 
L 
differences between the brands of computers. With the know-
ledge of what is wanted, an administrator can compare prices 
and make the best buy. When comparing companies one must 
consider machine repair and service facilities, the capabi-
lity of memory expansion, and the type of equipment needed. 
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To assess the present facilities and to determine the room 
with the physical facilities needed is the next step. Teacher 
moves and room arrangement may be necessary. Another problem 
to be overcome is to see that the microcomputer facilities 
do not become the exclusive domain of only one teacher, one 
department, or one level of student. A means of overcoming 
this problem is to involve additional faculty as quickly as 
possible in the use of computers in the classroom. An impor-
tant consideration is that the move to computers should be 
centrally organized at the district level. Competition, 
redundancy, and needless expense can result without direction 
and coordination. If organized soon enough, computer growth 
within a district can be manageable. A final guideline for 
introducing the microcomputer into the curriculum is to set 
specific goals for the program and determine the desirable 
limits to the expansion. Determining the desirable limits 
includes utilizing rather than duplicating resources already 
available (Wilson, 1981). 
Telecommunications and Their Use in Education 
Telecommunications are made possible by using a computer 
terminals or microcomputers, communication lines (notably 
I 
L 
-52-
the telephone system), and data based information n~tworks. 
Th e potential for telecommunication s is that it can have a 
profound effect u~on education. No longer does one have to 
go to urban centers with large libraries to gain access to 
important information. the access to worldwide information 
is now available in the home (Barney & Kleiner, 1982). Com-
puter data based networks such as The Source, Comprehensive 
Information Service, Electronic Information Exchanae System, 
Comet, IP Sharp, Community Bulletin Board Systems, and Nestar 
Systems, Inc. are making vast stores of information available 
to anyone with a microcomputer and a telephone modum. The 
cost of access to these telecommunication networks is rela-
tive ly inexpensive. An example of this cost is given by 
the charge of gaining access to the Reader's Digest version 
of The Source . To gain access to The Source, one needs a micro-
computer , a telephone modum (cost approximately $200.00), 
initial subscription fee of $100.00, and a minimum telephone 
charge of $4.25 per hour. One does not need to be an expert 
in computer programming to use the te l ecommunication network 
system. Access is by giving your telephone number and a 
confidentia l password . The user is given access to over 800 
programs and services dealing with s uch topics as: UPI new s 
serv ices, educational programs, advanced programming power 
(Basic, Fortran, Pilot, and Pascal), and e l ectronic mai l. 
This information is ava ilable by just typi ng in commands in 
plain Eng li sh. Electronic mai li ng, electronic newspapers, 
and electron ic communications are direct descendants of the 
L 
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telecommunications revolution. The cost is si~nificant . 
However, the instant access to vast stores of inf ormation and 
services provided by individual specialists make the cost 
worthwhile (Collin s, 1982; Merritt, 1982). 
Peripherals that are Desirable and Necessary 
Peripherals are those devices involved in the opera tion 
of a microcomputer without being part of the computer itself 
or th e software req uired to run the system . Peripherals can 
be added to a basic system as the user's needs arise. Peri-
pherals are especai lly valuable for making input and output 
arrangeme nt s that are compatiable with the user 1 s needs. 
Audio peripherals that permit the computer to synthesiz e music 
and speech or access pre-recorded messages can be used by 
persons with speech and hearing disorders. Peripherals that 
allow the machine to respond to voice commands can be used 
by persons with limited mobility . Learning disabled students 
can use light pens to indicate their answer to multiple choice 
questio ns displayed on a screen or to trace figures and line 
drawings for instant display. Peripherals suc h as oversized 
touch sens itiv e keyboards, kn eeswit che s, and joysticks enab l e 
the phys i cally ha ndi capped person to control the microcomputer . 
Printers provide typed "hard co py'' of information displayed 
on th e screen. A ~peii~l record-like device ca ll ed a floppy 
or hard di sk and a di s k drive ca n also be added to increase 
the memory capacity of the machine for more effici ent storage 
and access of information or programs . A device ca ll ed a 
modum allows one microcomputer to communicate with another 
over telep~one lines and also allows for easy transfer of 
programs . A cassette control device which coordinates a 
cassette recording with a computer program i s useful in the 
classroom. A card reader is useful to aid in test scoring 
and data collection. A graphics tablet which makes graphic 
design and artwork on the screen a function of artistic 
talent rather than programming prowess is also available 
(Vinsel, 1981; Negley, 1982; Edwards, 1982). New hardware 
to expand the capabilities of the microcomputer is being 
developed as the need arises and creativity of producer s 
is being challenged. 
The Choice of a Supolie r 
In the choosing of a supplier, one must consider t he 
amount of information and service that can be provided. 
Ideally, schoo l personnel responsible for the purchase of 
computer equipment should be informed and knowledgeable. 
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This is not always the situation, and many sc hool systems 
have been talked into the purchase of equipment that is 
unnecessary and useless. This problem is not always due to 
a salesman being dishonest. Unfortunately, some sa lesmen 
know less about microcomputers than the school personnel 
they are helping. This is a terrib l e situation. The two 
major factors in getting your money's worth and knowing what 
your needs are and finding the equipment that will satisfy 
these need s. A good supplier can supply help in these two 
L 
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areas. Some computer salesmen have the technical knowledge, 
but they do not know the needs of an educational system. 
The ideal salesman is one who has the technical knowledge, 
is willing to give honest and helpful advice, and knows 
the educational needs of school systems . If more than one 
supplier is found with these qualities, then the after-the-
sale services should be the deciding factor. Microcomputers 
are sensitive electronic devices. Part of the service avail-
able should be quick repair with replacement equipment being 
available while the repairs are being made. After the 
purchase is made and the equipment has been used, there are 
questions that the buyer will realize he has. A good supplier 
will make himself available and answer any questions that 
arise. Schools should not purchase from a supplier who 
disappears after the purchase, even if there is a potential 
savings (Vinsel, 1981; Edwards, 1982; Rice , 1982). 
Computer Equity and Students 
If computer literacy is becoming a basic skill, then 
schools must be prepared to provide this skill to students 
regardless of race, intelligence, age, or sex. In order to 
provide computer equity schools must employ awareness, action, 
and flexibility to meet the differing needs. Computer equity 
means using individualized instruction to teach computer 
literacy. The individualized instruction is required because 
the students approach this new technology with varying experi-
ences and expectations causing them to react to microcomputers 
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in different ways. Schools must not be guilty of allowing 
computers to become the private domain of a certain level of 
student. Both the gifted and the disadvantaged student must 
be provided an opportun i ty to gain computer literacy . The 
students in between these two categories are most numerous 
and must be given access to the microcomputer also. Computer 
l iteracy nust be provided as a surviva l ski ll to the e l ementary 
school students. Age does not appear to be a li miting factor 
in attaining computer literacy. One group of students that 
req uires specia l attention is the female students . Fema l e 
students inherit a handicap in the form of anxiety about 
computers and related technology. The idea that computers 
are too comp l ex to be understood by females not on l y keeps 
women out of the computer and information-science field, but 
also discourages them from taking advantage of the opportunities 
for computer l iteracy available. Administrators must be 
sensitive to the cu l turally induced and reinforced hesitancies 
of females and provide an atmosphere that is encouraging to 
them (W i nk l e & Mathews, 1982). 
Microcomp uter Poli tics and Solutions 
The politics invo l ved in the adoption and use of micro-
computers can destroy any program un l ess overcome by carefu l 
planning. The main problem to the use of microcomputers in 
sc hoo l s is resistance from adm i ni strators, teachers, schoo l 
boards, and peop l e in the community . Usua l ly admi nistrators 
resist microcomputers for two reasons. The first reason is 
L 
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that microcomputers represent a larg e expense in already 
tight budgets. The administrator must be convinced that 
microcomputer instruction is necessary and that the expense 
is one that will yield benefits to the students. The second 
reason for administrative resistance is fear of the micro-
computer as a threat to his educational leadership. The 
answer to this problem is for the administrator to become 
computer literate, and this will allow him to enhance his 
leadership quality. Teacher resistance co~es from fear of 
the unknown and fear of being replaced. Teachers must be 
convinced that by being computer literate they can allevi-
ate these two problems. The teacher who views the micro-
computer as his private domain must be convinced to become 
a resource to help the other teachers. School boards must 
be shown the need for microcomputers in schools . This can 
be done by pointing out the uses of microcomputers in business 
and industry. A careful presentation demonstrating the uses 
of microcomputers to benefit the students may be required. 
The resistance in the community can be overcome by showing 
how students graduatjng will be beneficial in the local 
businesses. By showing a microcomputer training program 
is beneficial to the community, schools will be able to 
justify the expense. An evening class for adults dealing 
with computer literacy an d programming may help win more 
community support. A final note that one sho uld consider 
is that most resistance comes from fear of the unknown. 
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Computer _Phobia and Its Solution 
Many educators, whether they admit it or not, have 
some fear of microcomputers. This fear is due to misunder-
standing and unfamiliarity of the microcomputer technology. 
Educators need the sense of control, confidence, and authority 
that comes from understanding the microcomputer . Instructors 
need to use this technology as an effective and productive 
tool in the educational setting. Most important of all, 
students need to experience the more creative, diverse, and 
motivated learning that is promoted by the microcomputer 
technology when in the hands of knowledgeable and enlightened 
teachers. Computer phobia appears as a negative attitude 
towards technology. The negative attitude takes the form of 
resistance to talking or even thinking about computer tech-
nology; of a fear or anxiety, which may create physiological 
consequences; and hostile or agressive thoughts and actions. 
The causes of these phobias are failure to understand the 
technological advances, fear of having their job replaced, 
and failure of schools to provide incentives to keep up with 
the new technology. The cures of this phobia are self-
education by the individual involved a~d a promotion of 
computer literacy by the school officials. Unfortunately, 
an increase of computer phobia in education is being pre-
dicted. This increa se will be brought about by a lack of 
funds for incentives and for teachers to attend seminars. 
An increased student awareness of computers while teachers 
remain uneducated will contribute greatly. The increased 
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impact of the computers on educational systems without proper 
planning and more use of microco~puters in society will cause 
problems for educators in the future. Educators must become 
computer literate and realize that the new computer technology 
can be helpful rather than a threat (Jay, 1981 ). 
Social Imolications of the Microcomputer 
One of the functions of schools is to provide social 
interplay between students. The individual approach of 
using microcomputers in schools is not conducive to teaching 
the ability to function as part of a group. Students with 
social interaction problems must be given special attention 
to make sure they function as part of a group. Students with 
academic learning problems may also experience difficulties 
in social relationships. Withdrawn students who have diffi-
culty making friends should not be given long periods of 
computer programming. Small group learning, peer tutoring, 
and cooperative group classroom projects may give these students 
the opportunity to develop social relationships and practice 
social skills. Pairing a student with a peer at the computer 
for cooperative team activity will prevent the student from 
becoming more isolated. Team games, which join two students 
to meet a common goal rather than having them compete against 
each other, often foster peer friendships (Grimes, 1981). 
The use of tools and technology by man has made it possible 
to amplify man's powers, but it has also modified his social 
integration. Rarely do people consider the dehumanizing 
L 
effects upon society and the social structure when contem-
plating the seductiveness of technolo9ical effectiveness. 
Policy concerning computer assisted education is usually 
based upon cost-effectiveness, economics, and problems of 
innovation. The notion that learning can occur without a 
human teacher or social interplay is disturbing to many. 
Proponents of microcomputers in turn argue that it is the 
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use to which the technology is put, not the technology itself, 
that is dehumanizing. In fact, they argue that the informa-
tion technology can be a humanizing factor in education, 
if used in the right way. The new instructional techniques 
and materials offered by technology may actually free 
teachers from constant drill and review, giving them time 
for personalized attention to students and for better indi-
vidualized instruction (Senter, 1981). 
Are Computers Cost-Effective? 
The cost of microcomputers is considered a major obstacle 
to widespread acceptance and usage. However, absolute cost 
estimates become meaningful only when compared to the cost of 
existing or alternative instruction . Computer assisted 
instruction allows detailed monitoring and immediate evalua-
tion of student performance and instructional effectiveness, 
which is essentially impossible in traditional instruction. 
The capacity of computers to diagnose student error patterns 
and to provide corrective tutorial instruction is a feature 
that can make microcomputers cost-effective teaching aids. 
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The dynamic illustration of concepts in mathematics, science, 
and social studi es ; for teaching typing and En9lish compo-
sition; and for exploring the computer itself is another 
advantage of computerized instruction. Other cost-effective 
benefits of microcomputers that exist are lowering of student 
attrition rate> increased student and faculty performance, 
savings in instructor and student time, increased teacher 
productivity, and availability of documentation of student 
performance on demand (Senter, 1981). There are important 
organizational problems to solve before the microcomputer 
can be proven to be totally cost-effective. The most obvious 
problem is that, although most programs developed for class-
room use are available to only one student at a time, schools 
typically purchase microcomputers in very small quantities. 
For teachers to effectively use a machine that is geared for 
a single user when they have a small amount of computers and 
larg e amounts of students requires a major planning effort. 
Other important problems faced by schools ir: cost-effectiveness 
decisions are: the marketing soohistication of merchandisers 
of computers and computer programs in contrast to a compara-
tively inexperienced user population; · a temptation to purchase 
the lowest cost equipment available (for example, machines 
with the comparatively slow and inflexible cassette tape 
"input/output" devices as opposed to the more expensive but 
powerful disk storage devices); and the almost complete 
lack of knowledge about computers by most teachers (Becker, 
1982). One hidden cost benefit of microcomputers is to 
provide computer literacy. Individuals who are not trained 
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with respect to computer technology will likely be at a dis-
advantage in our future society. Given the condition that 
conventional instruction costs will continue to rise as 
they have over the past ten years and computer assisted 
instruction costs will continue to drop, then the cost of 
microcomputer instruction on a per pupil basis should be 
less than half the cost of comparable instruction in the 
near future (Senter, 1981). 
The Hidden Costs of Microcomputers 
Today's computer revolution has resulted in much dis-
cussion about teaching youngsters to be computer literate. 
School administrators should now see computers as having 
other important uses. Among these uses are scheduling, 
creating mail labels, word/text processing, storing and 
retrieving information and displaying various relationships 
graphically. All of these uses entail initial as well as 
some "hidden" costs. The first cost is the time investment 
of the district administrator who must spend many hours to 
become computer literate. Secondly, there is the cost of 
training a person in the district or hiring a consultant to 
assist with the needs assessment and initial set-up for various 
hardware and software purchases. Assuming that there is no 
person in the district with technical proficiency, the district 
will need to contract with a consultant to provide assistance 
in determining the proper and consistent use of a program. 
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Another cost is the maintenance and repair of the equipment 
purchased. An effective ly functioning office must have an 
operating microcomputer at al l times . Loaner microcomputers 
are not generally available during repair time. Therefore, 
once computerized, the office must have access to a second 
microcomputer should the main unit fail. Once an investment 
of several thousand dollars has been ~ade to computerize the 
school, it may be necessary to buy special furniture, such 
as equipment to accommodate all the hardware and software 
(microcomputer, monitor, disk drives, printer, printer 
paper, etc.) in one location. Next, the equipment should 
be insured against theft, vandalism, and damage occurring 
during transportation between bu ildi ngs . The final hidden 
cost is the training of staff members who will work with 
the computer. Given all of these hidden costs, the recom-
mendation is to proceed after determining the district's 
needs, visiting other schools that are computerized, talking 
with experienced administrators, comparing costs of hardware 
and software, and conferring with a technical consultant 
(Hoover & Gould, 1982). 
The Administrator ' s Role in Adopting the 
Microcomouter Into the Curriculum 
There are plenty of reasons for a principal not to pur-
chase a microcomputer. Computers are too expensive, too 
complicated, prone to malfunction, an educational fad, and 
only able to be used by a few people at once. These excuses 
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a re not on 1 y i n v a l i d , bu t a l so ma s k th e r ,~ a 1 re a s on for 
resista nce to microcomputers--anxiety. The principal must 
overcome his anxiety of microcomputers by becoming computer 
literate . The second fear a pr incipa l mus t overcome i s the 
fear of the l oss of ed uca tiona l l ea de rship. To overcome 
thi s fear, the pr i ncipa l must take over the l eaders hip of 
the adoption process in his building. The principal s hould 
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be in charge of purchasing a microcomputer for his building. 
When purchas ing a microcomputer, the principal must plan 
carefully and try to buy from a local dea ler. A carefully 
researched purchase will prevent most major computer problems. 
The se lection of softwar e is individu a l and s hould be done 
according to the situat i on . Two important fa ctor s in the 
purch ase of sof twar e i s the ability to preview t he software 
and the approval to make backup copies. A principal can 
hav e an outstanding software library with only ten disks. 
To implement the computer into the classroom , the principa l 
shou ld institute a n orientation program for teachers and 
students . This orientation pl an can involve use in the 
teacher's lounge, teacher training sessions, an d classroom 
demonstrations . There are two major problems an administra-
tor must ov erc ome. The first i s in the form of machine 
malfunction. Most pro bl ems are the results of operator errors 
and are quickly cor rec ta bl e. Th e sec ond problem i s the t errible 
dema nd on hi s time. Students, teachers, parents, an d oth er 
administrators will soon perceive the principal as a n expert 
and be constantly aski ng f or advice, service , demonstrations, 
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and help. At this point, the principal needs to find stud ents, 
teachers, and aides to train others and allow him to develop 
further abilities. The principal who has followed the above 
plan will have the respect of the students, teachers, and 
parents. Students will respect him for his genuine interest, 
care, and time with them; they will respect his responsible 
handling of the computer; and they will respect his belief 
that they are capable of handlinq adult equipment . Teachers 
will admire the principal 's effort to master and implement 
the microcomputer . Parents will be impressed with the pro-
gressiveness of the school and commitment of the principal. 
The success of the computer program will be due to the 
principal 1 s visionary ideas, conscientious effort, and 
thorough planning (McGee, 1982). 
Microcomputers and Copyright Laws 
Copyriqht protection for computer works is not clear 
under the present statutes. The copyright laws of 1976 estab-
lished the ability to copyri9ht materials regardless of the 
medium on which a work is fixed, thus resolving the issue of 
photocopies of publications and microfilm and videotape 
recordings that must be read with the aid of a machine. These 
laws did not define the application of copyright laws to com-
puter productions. The general public needs access to infor-
mation for political decisions, educational purposes, enjoyment, 
and business functions. The software author needs recognition 
-66-
and money to live on. For those who create program s , publi-
cation is an economic need. In addition, the publisher need s 
economic incentive to justify the risk of publication . For 
every hour of computer-assisted instruction, between twenty 
and two hundred hours of writing time are required. Authors 
of computer-assisted instruction software are becoming 
increasingly interested in copyright laws. A recent study 
by the Nationa l Bureau of Standards addressed itself to the 
prob l em of copyright laws and the computer. Recommendations 
i nclude protection of computer programs, copyright of original 
source code programs, conversion of a program into another 
language, and making the duration of protection for computer 
programs the same as for other works that can be copyrighted. 
Copyright protection for computer readab l e data bases, totally 
new data bases deposited every ten years, and making royalty 
payments through clearinghouses were also listed as recom-
mendations (Senter, 1981). This new law would make programs 
eligible for copyright the minute it i s fixed on a medium 
of expression, such as taoe or disk. Just as with any other 
medium, fair use can be made of small portions of these 
materials in the classroom. Private citizens may make one 
or more copies f or persona l use. Teachers who purc hase a 
program for classroom use cannot make copies for student 
use; however, copies can be made for an instructor's persona l 
use outside the classroom or for archival purposes. The 
new copyrig ht leg i slation guarantees the instructor or dis-
trict pu r chasing a program certain rights: the right to make 
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one or more copies for archival purposes; the right to make 
the necessary adaptations in order to use the program correctly; 
and the right to add features to the program (Sturdwant, 
1982). 
Microcomputers in a Rural District 
Microcomputers are making computer technology available 
to many small, rural school districts. Computer usage offers 
increased efficiency in many administrative processes as well 
as improved instruction. The use of advanced technology has 
presented an unfamiliar set of situations that requies a set 
of administrative decisions unique to the rural district. 
The rural district does not have many of the advantages a 
large, urban district takes for granted. The small, rural 
district has very few options available in some very impor-
tant areas. In the small, rural district there are very few 
people with technological expertise to be helpful to the 
school district. Citizens in the community with expertise 
in the microcomputer technology are necessary as resources 
and to give support to the microcomputer program. The small, 
rural districts do not have the money available needed to 
purchase the ideal equipment to give the students the most 
benefit. The amount and quality of suppliers may be limited 
in the rural district, and this will create vety fe~ dptioris -
available for purchase and service. Due to the size of the 
staff in the small, rural school districts there may not be 
any teachers qualified or with the expertise needed to teach 
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about microcomputers . Lack of use and understanding ~ay be 
found in small communities, and thi s may cause r es i s tance to 
the new technology. Despite all of these probl ems, th e edu-
cators in a sma ll, rural district must work hard to see that 
the graduates of their district do not suffer from any more 
handicaps (McDonald & Gibson, 1982). 
Funding Available for Microcomouter Prograns 
With the state of the economy at this time, there is 
going to have to be some special planning involved to come 
up with the funding needed to buy the equipment needed in 
the microcomputer age. School districts and building prin-
cipa l s must allocate part of their budgets for the purchase 
of computer technology. The problem is that this technology 
is expensive and budgets are stretched thin. Special funding 
is being offered by the State legislature in the for m of 
11 block grants 11 • 11 Block grants" are defined as the program in 
which funds are provided chiefly to general-purpose govern-
menta l units in accordance with a statutory for~ula for use 
in a broad functional area, largely at the recipient's dis-
creat ion (Hastings , 1982). According to Gene Moore, the 
Assistant Superintendent in charge of title programs, the 
"block grant" portion of the Chapter Two legislation is to 
replace the gifted and t itl e programs. Mr. Moore informed 
the researcher that he felt that the "block grant" will result 
in some money becoming available for the purchase of micro-
computers at Red Hill (Moore , 1982). In October of 1982 
Governor James Thompson announced that in order to meet the 
needs of the new microco mputer industry, he is providing 
special funding for study in the areas of mathematics, 
science, and computer programming. Regardless of where the 
funding comes from, schools have a responsibility to provide 
exposure to microcomputers to their students. 
Why Computers are Not Reaching Their Full Potential 
There are weaknesses in the present use of microcom-
puters which we must cope with if the microcomputer is to 
avoid the fate of so many earlier "teaching machines 11 • 
These weaknesses must be approached coolly and deliberately, 
~efore teachers turn away from computers discouraged and 
disenchanted. The first problem is that the microcomputer 
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is an individualized medium. Due to excessive student-
teacher ratios it is very difficult to have individualized 
instruction. Another problem is the way we evaluate in 
education. Microcomputers do not lend themselves well to 
test scores, percentile rankings, absenteeism rates, and 
budgets. There are also problems having to do with the 
anxieties of teachers and administrators. Many of these 
people simply feel inadequate in their grasp of new tech-
niques and prefer to stick with the methods they know. 
Another problem is that education in America is not well-
funded. Some schools have money for experimentation and 
growth, but many are hard-pressed to find money for buildings 
and books, let alone computers. The 11 back to the basic s " 
movement has flexed its muscles, and ad mini s trators are 
cautious about introducing any item which might be seen 
as a frill. Not all the problems are with schools as an 
institution. Some problems spring from the design of the 
current crop of microcomputers. The flexibility of the 
general-purpose programmable microcomputers is one of its 
greatest liabilities , because this flexibility costs money. 
Schools are asked to pay for the multipur~ose computers 
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that are often used in single-purpose applications. Educa-
tors are making a mistake by trying to pace down the extremely 
high student/computer with restricting access to the machine 
to all but a special group of the student body . A critical 
issue for schools in the near future is the role and impact 
of innovation in the various input/output systems. Another 
problem is the issue of mobility and the lack of it. We need 
instructional microcomput e rs which can be taken to various 
classrooms and shared. Another barrier to the realizing of 
the computer's full potential is the lack of quality in the 
software being produced today. Three different kinds of 
skills are required to produce good software. Technical 
expertise, instructional design skills, and knowledge of the 
subject matter are all required of an author to produce 
quality software. Rarely does one person have all three 
sets of these skills. Another flaw in most existing instruc-
tional software is its lack of scope and sequence. Most 
suppliers are creating more problems by being unwilling to 
I.. 
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spend limited resources to develop products of indeterminate 
cost and untested marketability when they know they can make a 
certain profit on proven written materials. ~1icrocomputers 
have had ear l y and impressive success in penetrating the 
educational aystem in the area cal l ed computer l iteracy. 
For this intrusion to be followed with continued success 
educators must face the issues squarely and strugqle to 
make microcomputers provide a valuab l e contribution to 
education of students (Bottere l l, 1982) . 
New Innovations and the Future 
The new innovat i ons in t he microcomp uter industry to 
come may best be typified by the invention of galium arsenide. 
This new form of silicon is best created in zero gravity. Due 
to this unique prob l em, time on the space shuttle was pur -
chased to produce as much as possib l e. At the present time 
there is approximately one hundred twenty-five pounds worth 
abo ut one and one-ha l f billion dol l ars. This new form of 
si l icon wi ll revolutionize the industry as it processes ten 
times faster and stores up to forty t i mes as much memory as 
wha t exists on the nar ket today (Merri t t, 1982). Computerized 
robots for heavy lifting, microcomp uter inventory management, 
an d tire l ess robotic assemb l y li ne workers hera l d the changes 
in i ndustry (Shane, 1982). Automobi l es with microcomp uter 
nav i gatio n systems , i nstant trip costs ana l ysis, and l aser-
fed avoi dance systems are going to revo l utionize the auto 
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industry (Boraiko, 1982). Computer-controlled cash terminals 
and computer laserscan price identification are being used 
in retailing and inventory analysis (Shane, 1982). Tools 
such as laser cutting machines, microcomputer-controlled 
engine analysis machines, and microcomputer-controlled 
thermostats to save energy are appearing on the market. Micro-
computer graphing, interior design, and charting are invading 
the engineering phase of industry. An interesting development 
is that there are microcomputer-controlled robots designed 
to build other microcomputers and robots. The new generation 
of sixteen-bit microcomputers offers dramatic increases in 
memory capacity over their eight-bit predecessors. Freed 
from the memory straitjacket of earlier microcomputers, the 
new machines are capable of taking over .many minicomputer 
tasks and main frame applications as well. The new micro-
computers will influence the schools of the late 1980's; 
they will become essential tools for educators. After sitting 
on the sidelines during the eight-bit era, many traditional 
main frame and minicomputer manufacturers are rushing into 
the market. They join the established vendors and dozens of 
newcomers in competing for what may well be the technology 
growth market of the future. Growth will be much faster than 
schools can digest; it may take years before users (and even 
some manufacturers) understand the true potential of the 16-
bit machines (Lu, 1982). Today, we live in an information 
society. Information has significantly altered our schools 
and has elevated our national well-being to a higher plateau. 
However, if we are to continue to progress, our nation will 
have to produce more high-quality scientists and knowledge 
workers and many more technology-literate citizens. While 
the nation's needs for increased quantity and quality are 
pressing, so is the need for increased human capacity. The 
enormous quantity of available information is al ready begin-
ning to tax the limits of human capacity . If we are to 
progress, we must invest greater effort into the development 
-73-
of new, intellectual technologies in order to amplify man's 
learning, analytical, and problem-solving power. Fortunately, 
breakthroughs in computer-communications technologies have 
come to the aid of the human factor . The explosion of the 
information technology is placing new demands on business, 
industry, and education. The information industry is responding 
by adopting new intellectual technologies and making learning 
a function of work. Some of our leading educational institu-
tions of the future may have to make radical changes such 
as discarding their departmental and disciplinary structures 
and reorganizing around knowledge bases. Curriculum may need 
drastic revision, given the availability of new intellectual 
technology (Molnar, 1982). 
The Resources Available at Red Hill 
The number one resource available to Red Hill is the desire 
of the school board to spend time and money to institute the 
use of microcomputers in the classroom. These people are 
the ones that formulate policy at Red Hill, and it is necessary 
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to have their approval. In the sprinq of 1981 the Red Hill 
school board voted unanimously to ado~t the use of micro-
computers in their school district. ~nother resource is the 
knowledge and experience of Assistant Superintendent Gene 
Moore, Principal Harry Rice, and other building administrators 
who are encouraging teachers at Red Hill to work with the 
new technology. At the present time there are at least seven 
teachers in the district with programming skills, and these 
people have formed into a core group that is striving to 
help the other teachers in the district to become computer 
literate. The library-media specialist, Barry Edwards, is 
doing an excellent job of providing information to the teachers 
and supervising the tutorial program at the high school. At 
the high school there are four teachers that possess program-
ming skills. The mathematics teacher, art teacher, office 
practice teacher, and librarian at the high school all have 
some skill in computer programming and have formed a core 
group at that building. At the hi9h school there is one 
Apple II Plus, which is being utilized in a teacher computer 
literacy program and a tutorial program involving twenty 
students. At present there is an application being made for 
funding according to the Chapter Two ''Block Grant" for the 
funds to purchase two more Apple II Plus computers and a 
graphics tablet (see Appendix G). In the area there is a 
large main frame complex at the Golden Rule office in 
Lawrenceville, Illinois, that employes several of Red Hill's 
graduates. Several of the farmers have purchased microcomputers 
to aid in their work du ~ to the efforts of the Farm Bureau 
Board. Several of the small businesses in the area are 
switching to microcomputers for recordkeepin~ and inventory 
control. A fir.al resource that Red Hill possesses is that 
those involved know that careful planning and hard work are 
necessities to a successful program. 
Preventative Maintenance and Care 
In considering the preventative maintenance and care 
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one must realize that the microcomputer is a highly sensitive 
electronic machine. Despite the claims by dealers, these 
electronic marvels do break down . There are, however, some 
safeguards one can use to prolong the service life of the micro-
computer. To start out, one should keep the microcomputer in 
a · static-free enviror.ment. A surge of static electricity is 
capable of great damage to the fine wiring in a microcomputer. 
If a carpeted area i s necessary, then one must use anti-static 
mats or use a static-retardant spary at least every other day 
to eliminate static electricity buildup. In areas where there 
are power surges (50 amps either way) one should use a surge 
retardant filter. Microcomputers should be unplugged in a 
storm or when not in use for extended periods of time. To 
clean the machine, use a non-abrasive cleaner or a rag with 
the machine turned off. To keep the disk drive heads clean, 
use a disk drive head cleaning kit at least every other week. 
The disk drive doors shou ld be kept closed when not using the 
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machine. Do not 1eave a disk in the disk drive unit any 
longer than it is being used as this wil1 cause the disk to 
become warped. In dealing with disks one must remember they 
are delicate memory storage devices. Do not attempt to store 
information on both sides of a disk as this may erase some of 
the memory on the other side. Do not store disks compressed 
too tightly, where they can get wet, where they are exposed 
to variations of hot or cold temperatures, laying flat, or 
where they can be scramble~by magnetic fields. Disks should 
not be stored or used near a telephone, as the ringing of a 
telephone is an induced magnetic field . One should not write 
on a disk with a ballpoint pen as the pressure of the writing 
can damage the film upon which the memory is stored. Do not 
bend, fold, or multilate the disk as your programs may be 
destroyed or the disk will not function. Disks with reinforced 
hubs are the best purchase as they will last longer (10,000 
runs). A user should always make or have backup copies of 
all his disks as accidents do happen which can cause loss of 
valuable information. Once a year the disk drives should be 
taken to the repairman for routine maintenance. To keep dust 
and dirt out of the microcomputer, filters should be placed 
over the air vents on the microcomputer and the monitor, and 
a dust cover should be used when not in use . The life of a 
microcomputer is from five to ten years, dependent upon the 
care it receives. To deal with the interface cards, one must 
clean the silver-plated contacts with a pink rubber eraser 
and then clean with 95% isopropyl alcohol when the contacts 
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are dirty. Always make sure the connectors for the interface 
cards are connected properly . To insert the cards, place 
them i~ tne aopropriate slot straight up and down. Do not 
attempt to rock the card into position or to force the card 
into the slot . Damage can result to the interface card if 
one is not careful in connecting them to the microcomputer. 
Most microcomputers are precise, sophisticated machines 
that require minimal but consistent care and maintenance . 
CHAPTER V 
Summary 
The initial decision to be made in the use of micro -
computers in schools is the selection and evaluation of hard-
ware. Assessing the needs of the school becomes a critica l 
factor in the type of hardware to be 3elected. Important 
factors in the se l ection of the hardware are the technical 
support and service that the dealer is able to make avai l ab l e. 
The selection of the correct software to satisfy the needs of 
the school is considered to be just as important as that of 
selecting the correct hardware . Some schools select the 
software first, and then select the hardware to run the 
selected software . The availability of software for preview 
and approval to make backup copies are important considerations 
in the se l ection of software . In selecting the correct use 
of microcomputers, ·a school district should strive for com-
puter li teracy rather than attempt to teach all the st udents 
to become computer programmers. All students do not have the 
skil l s to become good computer pro~rammers. The present 
advances in the electronic technology make it imperative 
that all students at least be able to use the microcomputer 
with the appropr i ate software. 
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One of the major uses of microcomouters is in the for m 
of computer-assisted instruction that deals directly wit~ 
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the student. Co~outer-assisted instruction is the classroo~ 
application of the drill and ~ractice use, tutorial use, 
simulation use, decisio~ making use! and creative programmin~ 
use. Another form of co~~uter-assisted instruction is the 
use of the microcomputer in the classroom by subject material. 
Word processing and accountin~ pro~ra~s can be used in the 
office practice and business classes. Graphics and logic 
applications are most useful in the art, scjence, and math-
ematics classes. Simulations and decision making programs 
are excellent to use in history and social science classes. 
Computer-managed instruction uses are those that assist 
classroom management and efficiency. Test development, 
problem generation, simulations, attendance recording, test 
scoring, grading, and inventory control are all possible 
uses of the microcomputer as a management tool. At the 
administrative level microcomouters can manage budgets, 
attendance records, scheduling, purchase ordering, inventory 
control, information filing, mailing, detention records, 
and payroll. 
Careful planning and serious research are essential to 
the production of microcomputers into the classroom. There 
are many pitfalls that must be avoided or administrators, 
teachers, and students will become disillusioned and shy away 
from the electronic technology. Computer phobia and the social 
implications are serious deterrents to the correct use of 
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microcomputers in school districts. Microcomputer politics 
and computer equity are forces that must be handled correctly 
for a program to survive. Part of the decisions involved 
in the correct uses of microcomputers deal with the selection 
of the peripherals that are necessary and/or desirable. 
The cost of microcomputers is considered to be a major 
obstacle to widespread acceptance and usage. There are 
important organizational oroblems that must be overcome before 
microcomputers can become totally cost effective. The hidden 
costs of microcomputers can be devastating to a new program 
unless they can be overcome by careful budgeting and planning. 
The administrator's role in adopting the use of microcomputers 
lnto the curriculum should be as an educational leader. Copy-
right laws have been developed to protect authors while 
providing school systems with special dispensations allowing 
them to make archival copies and program adjustments. Micro-
computers are making computer technology available to many 
small, rural school districts. This technology is necessary 
or students will suffer from more of a handicap than they 
have now due to the school district's size and location. 
Fun~ing for microcomputers is available through the use 
of the Chapter Two "block grant'' which replaced the gifted 
students and title grants to schools. Microcomputers are not 
reaching their full potential due to the fear and intimidation 
of the electronic technology causing many educators to ignore 
and distrust their use. The new technology and innovations 
will force school systems to accept the microcomputer age or 
be replaced by private industry. The maint enance and care 
of microcomputers is minimal, but consistent attention is 
required to prolong the service life of these delicate 
electronic machines. The new developments in the uses of 
microcomputers in schools and the resources available at 
Red Hill make the adoption of the use of microcomputers 
in that school district imperative and desirable at this 
time. 
Findings 
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The reduced costs and the expanding capabilities of 
microcomputers and their peripheral devices are making the 
purchase of such equipment more and more attractive to educa-
tional leaders at all levels. At the same time, many questions 
concerning the acceptability and cost-effectiveness of micro-
computers in the classroom remain unanswered. Because micro-
computers are so available, they represent a technological 
innovation that cannot be ignored by educators. The influence 
that microcomputers will have could be as another teaching 
tool, a new subject area added to the curriculum, a major 
innovation in several subject areas, or as a major revolution 
that will change the classrooms of the future. 
Getting started in using microcomputers in schools can 
be difficult because it is a new and rapidly changing field. 
There are many small vendors and manufacturers active today, 
and it is impossible to locate a single source of all or even 
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most of the information that is needed to get started in the 
right direction (Vinsel, 1982). One must realize that the 
tremendous growth and rapid changes in the electronic industry 
could make some of the equipment and information obsolete 
(Collins, 1982; Merritt, 1982). It is only with careful 
planning and utilization that schools will be able to find 
the best use of microcomputers for their particular situations. 
The use of microcomputers for instructional purposes 
is growing raapidly and could have an incalculable effect on 
the educationa l system. At this time, many schoo ls are not 
actively planning a programmatic approach to microcomputer 
use. Instead, there appears to be a random "hit-or-miss" 
approach of this new technology. The reasons for s uch a 
fallacious approach are: lack of sufficient hardware to 
meet the needs of the district, insufficient software and 
coursework on the market today, teachers who lack comp uter 
literacy and programming skills, school administrators who 
lack an understanding of the microcomputer's uses, budgeting 
restrictions making the funds not available, and lack of 
awareness and support from school boards, parents, and tax-
payers (Dickerson and Pritchard, 1981; Vinsel, 1981). 
The current uses of microcomputers in school are in the 
form of computer-assisted instruction or computer-managed 
instruction. The types of computer-assisted instruction that 
are most successful are the tutoria l use, drill and practice 
use, simulation use, and creative programming use. Computer-
managed instruction involves using the microcomputer to control 
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inventory, administer tests, assign study activities, maintain 
records of individual progress, and perform many of the other 
classroom and office management functions (Vinsel, 1981). 
Many schools are finding that teaching computer literacy is 
a more realistic goal than teaching computer programming. 
This is because computer programming requires the possession 
of special skills in logic and organization. Due to the 
expense of the equipment, resistance to change, and large 
memory required, there is a slow acceptance of microcomputers 
at the administrative level. This lack of acceptance is very 
unfortunate as the management use of microcomputers may be 
the most promising application of all. An effective micro-
computer literacy program requires that many opportunities 
be provided for educators and students to manipulate the 
hardware while under direct supervision. 
· A major challenge for the small rural school district 
is providing academic equity in this time of inequality. 
Although attention was focused in the past on equality of 
educational opportunities for the disadvantaged in urban 
school systems, rural students are now facing increasing 
disadvantages. These disadvantages are especially critical 
in the scope of curriculum offerings available in the rural 
district. In the 1980's, rural high school graduates con-
front a very competitive job market. Lack of computer 
literacy or some experience with the microcomputer is 
already being considered to be a deterrent to the hiring 
of a new employee. 
' 
Now that microcomputers have been introduced into 
business and industry, some jobs have been elimi nated, some 
added, and many changed. The microcomputer revo lution will 
certainly offer rich opportunities for high sc hool graduates 
who have been taught to be computer literacy. 
Conclusions and Recommendations 
Microcomputer s are beginning to influence society in 
many ways. As this influence grows, the effect on society 
will undoubtedly be as profound as that of the industrial 
revolution. The question is not whether sc hools s hould use 
microcomputers in education, but how they should be used. 
Microcomputers shou ld not be artificial adjunct to the 
educational process, but an integral part of the process. 
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The following recommendations are presented as the con-
clusions that the researcher reached from ~his st udy. These 
recommendations are made to apply to the Red Hill School 
District specifically . These recommendations were developed 
as a result of the examination of several successful micro-
computer programs in large and sma ll schoo l systems. 
Recommendations: 
1. A broad-ba se d interdepartmental committee to 
assess micromputer needs throughout the school 
system shou ld be established. This committee 
should gather information on the school's 
educational computer needs. This includes 
student literacy needs, student ~rogramming 
needs, instructional needs, faculty needs, and 
other non-administrative needs. With this 
information objectives and goals for Red Hill 1 s 
school system should be developed. 
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2. Using the objectives developed by the committee, 
the se l ection of hardware and software shou ld 
proceed careful ly . There are numerous questions 
that sho uld be answered when considering the 
acquisition of the microcomputer hardware and 
software . These quest ion s that should be posed 
are: 
a. What capabi li ties do microcomputers need to 
meet the objectives, suc h as simulation, 
tutorials, demonstrations, and graphics? 
b. What software is necessary to fulfill the 
objectives stated? 
c. What peripheral equipment is desirab l e? 
d. What brand of microcomputer is best supported 
by educational software? 
e. What brand of microcomputer is most reliable? 
f. How portable must the equipment to be 
purchased be? 
g. How many microcomputers are necessary to 
meet the object iv es? 
h. Is there a reputable dea l er nearby for repair 
service? 
i. What facilities will be used to house the 
microcomputer a nd software? 
3. It is recommended that the program at Red Hill 
start small with one microcomputer for the fir s t 
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year. The use of this first microcomputer 
should be to test student and teacher interest. 
This microcomputer should be placed in the 
library and a sign-up tutorial program instituted 
for the students and teachers. For an example 
of the sign-up sheet, see Appendix D. The 
tutorial program should be used to develop 
computer literacy and teach Basic computer 
programming. The use of the microcomputer in 
the classroom by request should take precedence 
over the sign-up program. Another use of this 
first microcomputer should be to institute a 
drill and practice program in English grammer 
where over one half of the students failed last 
year. A pre-enrollment survey should be taken 
in the spring of 1982 in preparation for 
offering a computer science course in the 
1983-1984 school year. If the survey proves 
successful, then the program should proceed 
accordingly. 
4. The hardware purchased should be Apple II Plus 
microcomputers due to the educational applications, 
reliability, ease of use, portability, advanced 
capabilities, and cost. Each microcomputer 
should be purchased with a disk drive, anti-
surge power strip, and monitor. Approximately 
one-half of the monitors purchased should be 
with color capabilities . The recommended 
number purchased should be one the first year 
with up to six units to be purchased for the 
following year. 
5. The peripherals to be purchased should include 
two printers, a graphics tablet, game paddles, 
light pen, telephone modem, cassette control 
device, and two numerical key pads. Each 
microcomputer should be equipped with a cooling 
fan to prolong its service life and interface 
cards to al l ow the use of dual disk drives. 
Two of the microcomputers should be equipped 
with integer language capabilities in the form 
of a 16K memory expansion card. 
6 . As the funds become available, the software 
purchased should include a program to test for 
malfunctions in the microcomputer system~ a 
Pilot language program, a copy program to 
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make archival copies, a word processing program, 
a printer enhancement program, graphics programs, 
tutorial programs to teach Applesoft and Basic 
languages, a typing tutorial program, a grade-
book program, a budgeting and inventory program, 
and computer literacy tutorials. It is possible 
that severa l of these programs could be donated 
by the supplier with the hardware purchased. 
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Other software programs should be purchased 
upon recommendation from teachers with expertise 
in the various subject areas and pending the 
funds being available. 
7. The selection of a supplier should proceed 
slowly with all possible vendors in the area 
being considered. At the present time, Better 
Business Computers and Systems, Inc. in Vincennes, 
Indiana, appears to be the best selection. This 
recommendation is based upon the service avail-
able, technical support provided, in-service 
instruction provided, location, and competitive 
pricing. See Appendix C for the service contract 
provided by this business. 
8. A position of coordinator of instructional computer 
services should be created to centralize and 
standardize the purchase of computer hardware 
and software in the district. The importance 
of this coordinator is to prevent redundancy 
and competition between the buildings and subject 
disciplines. This coordinator of instructional 
computer services should be responsible to the 
assistant superintendent in charge of the gifted 
and title programs . The coordinator of 
instructional computer sciences should have the 
following specific responsibilities: 
a . To identify the continuing need s of the 
in s tructional computer program and make 
r e comm endations aime d at satisfying 
th os e nee ds. 
b. To maintain an d ~ake ava ilabl e current 
information regarding the ava i lab ility 
of computer hardware a nd sof twar e de s ign ed 
for instructional purposes. 
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c. To assist the depar tme nt chairme n in adopting 
the use of microcomputers i nto t heir subject 
areas. 
d. To identify the hardware and software necessary 
to effect ively implement t he overall instruc-
tional comp uter program. 
e. To pr ovide f or duplication and distribution 
of microcomputer software to the schools. 
Also, maintain adequate backup copies of the 
software in use thro ugho ut the sc hool di strict . 
f. To coordinate the deve l opment and/or puch ase 
of instructional software for those applica-
tions deemed practical and useful. 
g. To ma in tai n an d provide a written guide for 
the operation of instructional computer 
hardware and software. 
h. To provide for the repair and maintenance 
of the microcomouter hardware and software 
throughout the d,istrict. 
i. To provide in - service training to staff in 
the area of computer literacy and micro-
computer applications. 
j. To serve a s a resource person for use rs of 
the microcomputer. 
k. To organize and teach an in s tructional 
computer commit tee of building comp uter 
coordi nators. 
9. The schoo l district s hou ld develop a district-
wide hardware and softwar e library. Comme ri ca l 
software is expe ns ive and dupli cat ion is a 
ridiculous waste of mo ney that co uld be used 
elsewhere. Along with this central library 
should be a facility designed to make backup 
or archival copies. This service should be 
conducted according to the new copyright laws 
and should not be abused. 
10. There should be an in-service training program 
that is sufficiently flexible to allow teachers 
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to begin at their own level. Red Hill should 
avail themselves to the offer of Better Business 
Computers and Systems, Inc. of Vincennes, Indiana, 
to provide an in-service training program to the 
faculty of that district. All of the hardware 
and software available is of no value unless 
trained teachers will use the microcomputer in 
the education process. Therefore, it is imper-
ative that good in-service training, college 
course work in microcomputers, and authoring 
opportunities be made available to all interested 
teachers. 
11. A computer club open to students and teachers 
should be organized and used to create interest in 
microcomputers. This club should be designed 
to provide interaction between students, teachers, 
administratorss and other interested persons. 
Guest speakers and demonstrations by club 
members should be utilized for the benefit of 
all concerned. Experimentation and fun should 
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be the primary objectives of this c lub. For 
the constitution of such a club, see Appendix E. 
12. A special community and parents' night shou ld be 
instituted. During this night various vendors 
should be given an invitation to make displays 
and provide demonstrations. During this par-
ticular evening student-created programs should 
be put on display to demonstrate what i s being 
done in the sc hool system. Hands-on demonstrations 
s hould be provided for those who participate 
and attend the meeting. 
13. Adult ed ucation classes through Frontier Community 
College should be provided in the evening to 
acquaint the people in the community with micro-
computers and the use of schoo l facilities. The 
instructor of this course should be the one that 
is being prepared to teach the computer science 
course in the 1983-84 schoo l year. 
14. To encourage further study in computer programming 
and computer literacy , the school district shoul d 
provide part or all of the tuition for college 
computer courses for its teachers and administors. 
At the very least the district should provide 
funding for the coordinator of instructional 
computer services and instructor of the course 
being developed at the high sc hool. These 
two people could then bring back to the district 
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the services and information gained. 
· 15. In th~ first year the math ematic s t eacher will 
make use of a grading program designed to store 
and figure grades for his classes. This program 
is capable of performing functions with grading 
that are time consuming and difficult . The 
program itself is not a commercial program and 
was created by teachers in the area. If this 
experiment is successful, then more teachers 
wi l l be encouraged to use the program next year. 
16. The district administrators, specifically the 
assistant superintendent, should be encouraged 
to apply for special funding from the state 
legis l atures. The Chapter Two "block grants" 
have replac e d the title and gifted funding. 
This researcher feel s that money can be made 
available for Red Hill if the administration 
will pursue this grant . The researcher and the 
committee designed to impl ement microcomputers 
in the Red Hill School District should make 
t hemselves and their expertise available to help 
with the reports required to acquire this funding. 
17. Providing that the student and community survey 
demonstrates a need and desire for a computer 
science course, there should be suc h a course 
offered at the high school. This course should 
be a one-year or two-semester course. The first 
semester should be utilized to t each computer 
literacy and use of the periph e rals for micro-
computers. During the second semester, the 
course should be used to teach computer pro-
gramming in Basic and Fortran. For the course 
proposal for this particular course, see 
Appendix F. 
18. Due to the cost of the hardware and software 
to be purchased, the current facilities should 
be examined and adapted to house and protect 
-93-
the microcomputer equipment. Security from 
theft and vandalism must be considered carefully 
in choosing the facility. Teacher moves and 
room arrangements may be necessary. Foresight 
in creating supervised accessibility for students, 
teachers, and visitors will enhance the expansion 
of computer awareness throughout the school. 
An important factor in deciding how to provide 
security from theft and vandalism is that the 
facility must not lose its function as an 
educational environment. Whatever measures that 
are taken to secure the equipment must not 
distract from the teaching that must take place. 
19. It is the responsibility of the school district 
administrators to see that microcomputers do 
not become the exclusive domain of one teacher, 
one department, or one group of students. The 
use of microcomputers at Red Hill should 
encompass a l l departments and buildings in 
the district if it is to ultimately reach 
a ll students . 
20. The administration should encourage teachers 
to pursue literacy in microcomputers and to 
acquire computer programming skills . Once 
facu l ty members have indicated their interest 
in microcomputers, some forma l training may 
be necessary. This training shou l d be 
encouraged and financed at the district 
level. Districts or bui l dings that begin 
wit h computer equipment instead of trained 
people in the classrooms who use the equipment 
are attempting to force-feed a curriculum 
chanqe . 
Time-Tab l e of Adoption 
School year of 1981-1982 
1 . School board and administrators see the need 
for microcomputers and request research to 
done in this area. 
2. A committee is formed to review and eva l uate 
current hardware and software available for 
education. 
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3. The members of the committee are sent to 
computer conferences and enco uraged to attend 
college computer programming classes. 
4. All vendors in the area contracted and 
encouraged to Make a presentation to the 
committee. 
5. A report is made to the school board requesting 
permission to purchase a microcomputer for use 
in the high school. 
6. Several textbooks and tutorial programs 
purchased to institute a self-instruction 
program. 
7. All teachers encouraged to present their ideas 
as input for the development of the fledging 
program. 
8. The deci sio n is made to proceed slowly and 
carefully with the program. 
9. The development of a working relationship with 
the service department, sales personnel, and 
technical advisors of the chosen supplier. 
10 . To provide for interaction with other schools 
to share information. 
11 . The purchase of a graphics tablet to be used 
to develop graphics to be used to create 
graphics for future programs and for interest 
development. 
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School year of 1982-1983 
l. Prcposal made to the Red hi 11 school board to 
purchase an Apple II Plus microcomputer for 
use at the high school. 
2. The high school teachers are encouraged to 
attend conferences and college courses dealing 
with microcomputers. 
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3. The development of a software library is started 
at the high school. 
4. The microcomputer at the high school is used 
to stimulate interest by a sign-up tutorial 
program. This tutorial program deals with the 
study of graphics and Basic programming language. 
5. A drill and practice program is instituted to 
focus on the English grammer class where several 
students are failing. 
6. A core group of teachers developed at the high 
school to share programming ideas and techniques. 
7. Application made and accepted for a "block grant" 
enabling several buildings in the district to 
purchase microcomputers for use. 
8. Teachers and students encouraged to develop 
programs for use in the building and school 
system. 
9. A grading program is instituted on an experi-
mental basis in one classroom. 
10. Computer club formed at the high school to 
develop interest. 
11. Course proposal made for a course in computer 
literacy and programming in Basic language. 
12. Computer literacy demonstration given at 
district teachers' institute. 
13. Demonstration made at the Spring Concert of 
those programs that were designed and created 
by the students in the tutorial program. 
14. Red Hill and Lawrenceville jointly sponsor 
a computer programminq contest for schools 
in the area. 
15. More microcomputers (five) to be purchased 
to facilitate the offering of a microcomputer 
class in the 1983-1984 schoo l year. 
16. Adult education courses taught through Frontier 
Community College on Apple microcomputers at 
the high school in the evening. 
17. Teachers in all subject areas are encouraged 
to make use of the microcomputers in their 
classroom. 
18. Recommendation of the purchase of at least 
three more microcomputers. 
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School year of 1983-1984 
l. Preparation made i~ the summer of 1983 for 
the teaching of a microcomouter class during 
this year. A minimum number of microcomputers 
needed is six, with five being used for the 
class and one available to be used in other 
classrooms without interrupting the class 
use. 
2. The facilities and physical environment developed 
where the microcomputer class is to be taught. 
3. A course is offered in computer literacy and 
co8puter programming in Basic and Fortran 
progra~ming languages. 
4. Word processing unit introduced in the office 
practice class at the high school. 
5. Programs developed to keep statistical analysis 
for the sports of wrestling , basketball, and 
football. 
6. Evaluation of the tutorial programs developed 
in 1982-1983 and individual encouragement given 
to each of the participants. 
7 . Data processing introduction in the business 
and accounting courses. 
8. Diet analysis programs are instituted in the 
health and home economics classes. 
9. Experimental simulations introduced in the 
subject areas of mathematics, science, history 
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and social sciences. 
10. Recommended purchase of three more microcomputer s 
to facilitate use in other classrooms as the 
demand grows. 
11. Encouragement of several teachers to use the 
grading program used for experimentation in 
1982-1983. 
School year of 1984-1985 
l. Adaptation of the library facility tc use of 
the microcomputer. Periodical listing and 
cataloging could be made use of for easier 
access and efficiency . 
2. The purchase of a telephone modem and connection 
with an education microcomputer communication 
network, such as The Source. This would expand 
the information available to the teachers and 
students at Red Hill tremendously. 
3. Introduction of home budgeting and planning in 
the business, mathematics, and home economics 
class. 
4 . To start the use of the microcomputer in the 
agriculture classes by using programs on grain 
storage and farm management . 
5. The graphics capability and special graphic 
design features are made use of in industrial 
arts and drafting classes. 
6. Begin training of office pe rsonnel in word 
proce s sing, data manageme nt, and accounting 
programs for the microcomputer. 
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7. Develop a program to store and retrieve infor-
mation on attendance and detention records. 
8. Purchase at least two more microcomputers and 
one Apple III with larger memory for use in 
the office in 1985-1986. 
9. Introduce additional courses of first-year 
study in microcomputers like the one instituted 
in 1983-1984. 
School year of 1985-1986 
l. Propose a course in computer literacy to be 
of one semester in length and open to all 
juniors. The focus of the class i not pro-
gramming sk1ll s , but to familiarize students 
with the use and functions of microcomputers. 
2. To make use of an Apple III in the office for 
manipulating information, word processing, 
scheduling, and conflict resolution. This 
first use of the microcomputer in the office 
should be well-documented and carefully planned. 
This program will begin with the high school 
and will move to the other buildings the 
following year if the experiment proves 
successful. 
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3. Evaluation of the present program of utilization 
after five years to see if the program is 
meeting the present needs of students going 
into the job market and society. 
4 . A second-year course is offered to cover 
advanced programming and languages. It is 
planned that this course will prepare Red Hill 
graduates for the job market and for advanced 
work in college classes. 
5 . The microcomputers are made use of in the office 
to aid in recording the many financial trans-
actions and reports necessary. Programs are 
purchased or developed to cover the following 
types of reports: general ledger, accounts 
receivable/payable, purchase orders, monthly 
budget reports, and voucher lists. 
6. A terminal should be placed in the high school 
library providing time-sharing on the large 
mainframe computer at Vincennes University 
in Vincennes, Indiana, or Golden Rule at 
Lawrenceville, Illinois. 
Limitations and Solutions 
Unfortunately, the struggle to make the use of microcom-
puters in school successful will not be easy. Much resistance 
will be met from those who are afraid or do not understand 
the new microcomputer technology. Those who are unlearned 
and overzealous can create insurmountable problems. Some 
further limitations that are to be overcome are: lack of 
qualified personnel, inconsistent educational objectives 
between schools, rapid change in microcomputer development, 
the poor quality of some of the software available, and 
expense of the equipment to be purchased. The only way to 
overcome these severe limitations is with careful planning, 
coordination of objectives, and hard work in utilizing the 
microcomputer in schools. 
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It is important to encourage and to help train the 
personnel responsible to teach courses utilizing microcom-
puters in the school system. School districts should budget 
to provide for the cost of retraining staff members. If this 
support is not given, excellent potential instructors may 
become discouraged due to the large expense. 
The need for software development is being discussed by 
many, but the supply of quality software is still limited. 
To avoid a large expenditure for software that may be disap-
pointing, it is advisable to ask for a demonstration sample 
for evaluation. A related problem arises from the fact that 
piracy of software for the 11 public qood 11 characterizes the 
educational software market. This is a self-defeating problem. 
It is important that schools purchase the software considered 
to be of high quality rather than pirate a copy. Continued 
piracy will discourage production of quality software by 
the private sector, which will severely li mit computer 
applications in education. 
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The teaching of computer programming must include 
languages other than Basic. Basic is an excellent beginning 
language; however, there is very little use of this language 
in the business and commercial world. Similarly, schools 
should provide exposure to time-sharing on a large main-
frame computer as this is where most real life applications 
will eventually take place in the future. 
While the cost of computer equipment has previously 
discouraged schools, the introduction of the microcomputer 
has enabled many districts to afford the cost of computer 
education. Where cost is still a problem, the rental of 
equipment is now available with the option to buy. This is 
an excellent method to test teacher and student response 
without a large expenditure. 
Schools must not try to use microcomputers to replace 
the critical classroom interaction of students with peers 
and teachers. The use of group work and discussion, which 
promotes values of communication, cooperation, empathy, 
mutual respect, and ~uch cognitive development, remains 
esse~tial. Schools which expect the computer to replace 
the dynamic classroom learning interaction between students 
and teachers will likely be disappointed. The education of 
students is much broader than the mere transmission of 
factual materials via the computer (Hall, 1981}. 
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Some Important Questions to Ask of a Salesperson 
Concerning Microcomputer Hardware 
APPENDIX A 
Some Important Questions to Ask of a Salesperson 
Concerning Microcomputer Hardware 
1. Is the system expandable? This means, can random access 
memory be added later so that the system can run larger 
programs? 
2. Does the price quoted include all the cables and inter-
face cards required to allow the system to function? 
3. What are the conditions of the warranty provided by the 
manufacturer? 
4. Where is the service available? How long will it take 
to have any required service and repairs performed? 
Are there provisions for a replacement unit while the 
original is being repaired? 
5. Are clearly written programmers aids, operators manuals, 
and instruction manuals included? 
6. What mass storage devices are available? Are the floppy 
disk and/or hard disk systems compatible with the system 
being considered? 
7. If you are purchasing a printer, is the ~rinter set up 
for parallel or serial interface. What interface is on 
the microcomputer? Is there an additional charge for 
the interface? Is the printer a standard type or is it 
the vendor's unique product? 
8. Does the mass storage device allow the user to access 
the entire disk for the creation of larger data files? 
How many disk drives can be "chained" together to act 
as one large unit of storage? 
9. What peripherals are available, such as music, joy-
sticks, game padcles, or speech synthesizers? Are they 
added at extra cost or are they included in the system 
you are purchasing? 
10. What programming lanquages can be used with the system? 
Can more languages be added via language interface 
cards? 
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l l. f>v t.·s the v e n dor provide any s taff trc1inin0 anc arc: th~r<..! 
any charges fo~ this service? 
12. Does the system have special environmental requiren~nts 
such as temperature and huTPidity control? How portable 
is the unit under consideration? 
13. Can the system be used as a ter~inal in a timesharing 
network. 
1 4. What software is offered by the hardware vendor? 
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Software Evaluation Form 
hPPENDIX B 
Software Evaluation Form 
REVIEWER: 
SCHOOL: 
DATE: 
PRODUCT: 
SUPPLIER: 
IF USED IN A CLASSROOM: 
How many students used the materials? __ ~~-----
For approximately how much time? 
This material- is best suited -for what subject area(s}? 
This material is best suited for what grade level(s}? 
What specific problems, if any, occurred during use? 
How could these materials be improved? 
Comment on the documentation with the program? 
Is the program well structured and documented i~ternally to 
facilitate any necessary debugging/modification? 
Please respond yes or no to these areas of user-computer 
dialogue. 
--~--1· Is the output displayed screen by screen (paged} 
rather than scrolled? 
______ 2. If the output is paged , does the user have contro l 
over continuing to the next page? 
~----3• Is the output spaced and formatted so as to be 
easily readable? 
-111-
4. Is the langua ge well suited to mos t students' 
rcadinq ability? 
___ s. Does the software use correct grammar, spelling, 
hyphenation, and punctuation? 
___ 6. Are all grids or coordinate systems used consis-
tent with common conventions? 
____ 7. Does it accept abbreviations for common responses? 
____ 8. Does the software provide for individual needs, 
e.g., opportunity to work with harder or easier 
material? 
____ 9. Is the dialogue personalized, i.e., makes appro-
priate use of student names? 
____ 10. Does the software use the potential of the machine 
to get and hold attention? 
___ 11. Does the software make good use of the special 
features of the computer? 
a. Graphics? 
b. Color? 
c. Sound? 
___ 12. Does the software reinforce correct responses? 
____ 13. Is the number of wrong answers allowed reasonable? 
___ 14. Does the software provide an opportunity to get 
help if difficulty is encountered? 
___ 15. Does the software deal well within appropriate 
entries, i.e., typing errors? 
___ 16. Are the required entries within the student's capa-
bilities (especially typing, vocabulary}? 
____ 17. Does the software report on the student's perfor-
mance periodically and at the end of the session? 
___ 18. Are the concepts and vocabulary required to use 
the program reasonable? 
__ 19. Would you buy this particular software program? 
___ 20. Do. you have any conunents concerning this software 
program? 
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APPENDIX C 
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APPENDIX C 
Example of a Service Contract from a Local Supplier 
SUPPORT FROM BETTER BUSINESS COMPUTERS TO YOU 
With Service 
24 hour return/replacement on all Apple name brand pro-
ducts, in warranty, or under the extended warranty plan. The 
genius of Apple's design makes their products the easiest 
pcoduct to service that we've ever handled. The modular 
replacement design costs a little more but makes repairs a 
snap. The machine can actually test itself with our specially 
programmed diagnostics diskette. This service plan is per-
fect for those who depend on their computer daily and need it 
to be in perfect working order. These modular repairs, 
including tests and adjustments all take less than a couple 
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of hours, so we're able to guarantee our 24 hour repair. In 
the event of an emergency, arrangements can be made for loaners 
if any other name brand accessories become defective. We also 
check out every piece of Apple hardware by running it 24 to 72 
hours before allowing it to be sold. With this extra check out, 
we've been able to cut our "out of the box" defect rate down to 
lX. The Apple III is now down to 2,. We work hard to be sure 
all of our products are as close t o perfect working order as 
they possibly can be. 
With Representation 
Our inside and outside forces of specialists are always 
available to answer questions, show new products, and keep you 
up to date after your ~ajor purchases. Our customer training 
program is designed for the best support a dealer can give. 
With Shows and Seminars 
We specialize in seminars to present new software programs, 
instruction, and user feed back sessions. Our outside repre-
sentatives and inside people give instruction needed to get a 
new investment paying for itself 
With Pre-Evaluation of all Related Products 
We spend hours checking out all of the software, printers, 
monitors, and hardware items before we recommend them to our 
customers. We utilize our buying power as an Apple dealer to 
! u " cc thE: r ,a r:ufc1cturc:rs a nd c i ~t ri bu t o rs to allow us to checl: 
their produc ts before ourchas ing them. This eliminates the 
"hit and miss " support of mai 1 oroer houses and other sma 11 
retail dealers caused by thei r style of merchandising. 
With Product Availability 
We stock a very large amount of hardware: including 
printers, computers, interface/adapter cards, monitors, 
cables, busi . . ess software, home u se software, games, fans, 
cases, blank software, static eliminators, power s urge/back 
'up units ••• and more to come. The Apple compatable acces-
sories numbe r in the thousands. Apple assist independent 
manu facture rs with product specif ications .and design charac-
teristics to enable their computer to be universally accepted. 
Why Apple? It's depe:1dable, uni versa 1, and available 
Whv Better Bus iness Computers? We're knowledgeable, 
dependable, 
easy to communicate with, 
We've been dealing with state of the art equipment for many 
y ears, 
• 
and we're expanding daily to insure our service 
for many years to come. 
Please call for any of your computer needs, 
Sincerely, 
Jay Merritt 
Technical Training 
(812) 882 1512 
509 North 7th 
Vincennes, IN 47591 
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APPENDIX D 
Tutorial Sign Up Sheet 
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APPENDIX E 
Computer Club Constitution 
CONSTITUTION 
for 
Red Hill Computer Club 
Article 1 
Name 
Section 1: The name of this organization will be the 
Red Hill Computer Club of Red Hill High School. 
Article 2 
Purpose 
Section 1: The purpose of this club will be to foster 
interest# literacy# and competence in the use of microcom-
puters and to encourage creative programming at Red Hill 
High School. 
Article 3 
Membership 
Section 1: Requirements for membership: 
1. Members of the club must meet the following require-
ments: 
a) They must have taken and nassed the Algebra I 
class or its equivalent. 
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b) They !· ust p r c s r- r,tly be e nro ll ee: 1 n o r 
pleted one of the followinn cla sses: 
Art JJ!, l'-. l gc~ r o J:!, C1:f1cc· P rac-tl cc· , 
Chemistry, or Advanced Composition. 
}:ave c o , ,-
Ge orr,etry, 
f'h y.si c~ , 
2. Other stur!e nts n,ay be accC:pted into the club upon 
recommendation by the sponsors. This recommendation is ob-
tained by proving competence in computer literacy and a 
working knowledge of the microconputer (Basic language). 
3. The sponsors may recommend to the principal that 
disciplinary action, and perhaps expulsion from the Computer 
Club be taken against a member. Reasons for such action 
shall be indicated below: 
a) Lack of interest and participation in Computer 
Club activities. 
b) Bad behavior. 
c) Misuse of equipment. 
d) Irregular attendance. 
e) Other actions deemed disruptive to the purpose of 
the club. 
Article 4 
Funds 
Section 1: Any and all fund-raising projects shall be 
approved by two-thirds of the club's membership and then only 
at the approval of the sponsors. 
Section 2: There will be a yearly membership charge of 
one dollar and will be taken up by the treasurer. 
Section 3: The funds will be used to pay the member-
ship fee to the Tri-State Apple Users Group as an institution. 
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This w1ll enable the membe rs to have access t o the software 
and publicat ions of thi s group . ~ny fun ds left ~111 be used 
to purchase mater ials usef ul to the club as determi ned by 
the officers and the s ponsors . 
Section 4: Any funds necessary for field trips may be 
assessed of the members who are participating. 
Article 5 
Officers 
Section 1: Club officers must meet the requirements of 
membership and be a member in good standing of the club. 
The officers will be as follows: 
President 
Vice-President 
Secretary-Treasurer 
Program Chairman 
Article 6 
Elections 
Section 1: There will be an election of officers at 
the beginning of the school term. Nominations will be taken 
at the first me eting. and voting will be no later than the 
first week after the meeting. 
Article 7 
Amendments 
Section 1: This constitution may be a mended when two-
thirds of the membership of the club desire to do so. Amend-
ments will be proposed by a committee of one sponsor and two 
students. Amendments must have the approval of the sponsors 
and two-thirds of the membership. 
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APPENDIX F 
Course Proposal for a Computer Science Course 
CO~PUTER SCIENCE 
Goals and Objectives: 
1. To provide the students with conputer lite racy and 
a familiarity with some of the available peripherals. 
2 . To develop an appreciation of the development and 
history of the microcomputer . 
3. To familiarize the students with the new innova-
tions in microcomputers and electronic technology. 
4. To teach the student to create computer programs 
that have a practical application. 
5 . To teach the student to have computer programming 
skills in Pilot , Applesoft, Basic, and Fortran 
languages . 
6 . To provide a pool of computer assistants and 
specialists to be used throughout the school sys-
tem. 
Prerequisites: 
1. Successful completion of algebra I and geometry 
with a B average. 
2. Interest in college attendance or computer-
related field. 
3. Recommended completion of art, typing. science. 
and/or business (accounting or bookkeeping) 
courses. 
Course Outline: 
I. Computer Literacy 
A. History 
B. Basic applications 
C. Use of software 
D. Programming in Pilot 
E. Word processinq 
F. Graphics 
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JJ. ra r.,i } i c rizot ion o! P <:riph t-rals and ";heir Cscs 
A. Printer 
n. Disk drives 
c. Gra phics 
D. Joystick 
F.. Commercial softwore 
III. Programming in Dasie 
A. Individualized projects 
B. De ve lop~cnt of s tyle 
IV. Advanced ProoraT1UT,i nq 
A. Advanced pro9ramr.1ing in Basic 
B. Programming in Fortran 
Physical and Environmental Reguire~ents: 
1. Six Apple II Plus computers with single disk drive, 
power strip, and monitor (three color--three green 
screen). 
2. One of the Apple II Plus computers to be used with 
a large screen monitor in the lecture room. 
3. There must be some form of securing the microcom-
puters from theft or vandalism (locked study carrel, 
locked to tables, or chained to the study table). 
4. Due to the cost of the units, us e should be under 
supervision at all time s. 
5. The facility to house the microcomputers as a class-
room must have a sufficient number of electrical 
outlets. 
6. There should be a maximum of two students per micro-
computer. Any more than two per unit will severely 
handicap the "hands-on" approach nece ssary. 
7. An ideal situation would be to have the lecture 
and laboratory facilities to be in the same room. 
This may not be possible due to the facilities 
and supervision required. 
a. The peripherals required should be: printer, 
graphics tablet, paddles, cassette control device, 
light pen, word processing unit. 
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Textbook: 
1. hpple II User's Guide by Lon Poole. Pu~l1shed by 
Osborne/McGraw-Hill of Berkley, Ca lifornia in 1981. 
2. Supplemental workbooks by Creative Programming of 
Charleston, Illinois. 
3. Additional books will have to be purchased and 
used as reference materials. These should be 
stored in a special section of the library. 
Instructional Techniques: 
1. Team teaching will be utilized with Mr. Tougaw 
teaching pro9ranuning and Mr. Edwards providing 
assistance and supervision of the microcomputer 
facility. 
2. Teachers with expertise in the areas of business, 
typing, science, art, and electronics will be 
utilized as resource people. 
• 
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Bl ock Grant App li cation by Red Hil l 
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